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Spotted—by the lens-mirror of the Sea! 


NKY black—the great wastes of ocean, and o’er- 
head only the faint glow of the milky way with its 
starry accompaniment. 


Smugglers, and those who prefer their activities con- 
cealed, find safety in this all-pervading blackness. Yet, 
to uphold the majesty of the law, these lanes of dark- 
ness must be policed. 


Suddenly a brilliant beam circles the horizon. Quick as 
a flash it casts a penetrating ribbon of light—anywhere! 


Wonderfully wrought lens-mirrors gather and project 


the brilliant light from powerful lamps—light that 
would be wastefully scattered without the help of 
these lens-mirrors. 


Though little known, this activity of this institution, 
is of equal importance and compares in service with 
our other products—lenses for photography and pro- 
jection, microscopes, binoculars, lenses for army, 
navy and engineering use, and most important ofall, 
to humanity—spectacle lenses—for all are made that 
eyes may see better and farther. 


BAUSCH & LOMB OPTICAL COMPANY ... ROCHESTER, N. Y. 
Makers of Eyeglass and Spectacle Lenses, Photographic Lenses, Microscopes, Balopticons, 
Binoculars and Engineering and other Optical Instruments 
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Scheme, drawn up by the Engineers of the British Ministry of Transport, for developing 500,000 horsepower from the 30-foot tide 
in the estuary of the River Severn—[See page 67] 
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Labor and the Industrial Engineer 


r HOSE of wil were in close touch with the 
industrial situation twenty-five years ago will 
realize they read Mr. Gompers’ letter on the 

ge that we h e reached a notable milestone 
he progress of industrial relationship 
lwenty-five years ago we knew little, if anything 

f ‘ wiust il engineer in the present special mean 

bisa t In t se days the age-long prejudice 

a iving machinery was still en 
hie of progress, although the more 

men were beginning to understand that 

! r-saving machine, so far from being an enemy. 
friend In the intervening period, however, the 

ird logic of facts | driven home to the great muss 


bor the fundamental truth that, although the intro 


tuetion of labor-saving machinery may cause a tempo- 
! ad I tha orking force, it ultimately en 
he demand for labor by increasing production, 
lucing the cost, and multiplying the public demand 
t hed product No workn ah, however hum 
‘ position however simple his processes of 
t m f t utemplate such a modern in 
dust t 1 is the Ford plant, with its 50,000 
vorkmen, its output of 3,000 machines per day, and its 
minimum «dail pea of six dollars, without realizing 
the automatic machine and the traveling work 
tnuble are very best friends 
While ti lesson Was being taught, there appeared in 
lusts 1 specialized type of engineer who directed 
ittention not so much to the machine as to the 
him f, with a view to simplifying and expediting 
! work by cutting out unnecessary movements and 
abling him to do more work with the sume total ex 
| iture f effort But the industrial engineer, 
w hie w« applied his attention and skill in this particu 
ar direct 1, Was wt with something of the same 
prejudice n tl part of labor as was shown, years 
befor it the f troduction of automatic machinery 
But with the pi ge of time there came a better un 
der iuvting on the part of labor and a modification of 
| plans on the part of the industrial engineer, with 
tl ul it the value of his work is so fully recog 
i d that 3 Giompers can say “A change in the 
iow if a great many industrial engineers, scien 
t try making it possible now for labor 
{ wel colperation with them, and for labor 
to do its full share in developing that codperation.” 
Final hei the question of the codperation of 
the emplove \ it whose understanding and sym- 
pathy no |] eI rm ble Fortunately, the great 
ma Fi the employ are alive to the vital im- 
nortance of the question of industrial relationship. 
rh articularly true in that great industrial center 
ki n as the Middle West, where various schemes, 
differing in details of application but similar in rec 
ogni certain fundamental principles, are in suc 
ul op tio Several of these have been pub 
din our columns in a series entitled “Solving the 
Lan lem An eutstanding feature in each of 
these s\ ns ha een the thorough coéperation of 
the inloye! n every case has been sympathetic 
and it t cases has been the leading spirit in the 
th eTue 
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Science and the scientifie mind as Mr. Gompers 
calls it, are no longer regarded as the friend of the 
employer and the foe of labor, That misconception has 
been buried under an accumulation of facts and ex 
periences Which have proved that it is equally the 
friend of both Increasing production and decreasing 
bringing an ever-larger demand for intelli 


costs are 


gent and well-paid labor 


Crippling American Aviation 

ky recently took occasion to congratulate the 

Post Office Department on the extension of 

its Air Mail Service, and we were glad to 
note that the Postmaster General had asked Congress 
for an appropriation sufficient to insure the unham 
pered operation of the new aerial postal routes during 
the coming year. Unfortunately for the future of this 
service, Congress has refused to provide the full sum 
required, and in fact has made a drastic cut Well 
may Otto Praeger, Second Assistant Postmaster Gen- 
eral, predict that this ill-phiced economy will be “a 
death blow to peace-time development of aviation!” 

Just now the Air Mail Service is the mainstay of 
aviation in the United States. It is the only service 
which has Government backing, and it is the only serv 
ice which is of sufficient size to call for a steady sup 
ply of airplanes to carry on. Unless Congress provides 
the necessary funds, some of the air routes must be 
abandoned, with a corresponding loss of orders to the 
few remaining firms which are struggling to keep their 
plants in operation, 

We may just as well look the facts in the face, and 
acknowledge that the airplane industry is in a pretty 
bad way Several of the leading industries are in 
the hands of the receivers and if the Government pur- 
sues its policy of retrenchment, Heaven alone knows 
where the few remaining firms are to look for support. 

We are well aware that the present is a time for all- 
round retrenchment; but these economies should be 
carried out with discretion, Retrenchment should be 
made, first, in naval and military departments and not 
in those which have to do with peacetime civil utili- 
ties If Congress is wise, it will give to the Aerial 
Mail Service the very modest sum that it asks, and 
balance the account by an equivalent cut where it will 
not be so deeply felt. 

If the Air Mail Service were still in the purely ex- 
perimental stage; if its aircraft were unable either to 
deliver the amount of mail predicted or make the saving 
of time which should be its chief recommendation; or 
if it had proved too much subject to the vagaries of 
wind and weather to render it an eflicient system for 
the carriage of mail, the refusal of the funds re- 
quested would be more understandable. But, as a 
matter of fact, the mails have been carried regularly, 
expeditiously, and in great numbers, and these advan- 
tages have been gained at a cost which compares 
favorably, and in many cases more than favorably, 
with that of the regular train service. Judged by its 
record, this new venture should receive most generous 
consideration ; for not only has the Post Office Depart- 
ment operated its mail lines over a distance that aver- 
ages more than 6,000 miles every day, but it has ex- 
tended its service from the Atlantic to the Pacific, and, 
during the past twelve months, it has carried over one 
hundred million letters, 


The So-Called Armament Race 
T is a strange anomaly that though there is just 
now a world-wide discussion of the so-called race 
in armaments, such a competition dees not in 
fact exisi On the other hand, if the present talk 
by the Secretary of the Navy and his immediate ad- 
visors about the necessity for us to build the biggest 
navy in the world is carried on much longer, the 
armament race will begin in good earnest, It cannot 
too frequently be impressed upon the American peo- 
ple that, as the naval situation stands today, there is 
no other conntry which has a large program of con- 


struction in hand. Japan, it is true, drew up a program 


for new battleships and battle-cruisers, prompted, so 
her statesmen tell us, by the declaration of our Naval 
Secretary that, if the nations of the world would not 
join the League of Nations in the form in which the 
present administration had drawn it up, he would be 
in favor not only of completing our present large pro- 
gram but of doubling it—a policy which would call 
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for the expenditure of another billion dollars of the 
tuxpayers’ money to see it through. The new Japanese 
proposal is purely on paper and apparently, so far as 
anyone can ascertain, no appropriations have been 
made to carry it on. There is certainly no race in 
naval armaments that can be called such so far as 
active Japanese building operations are concerned, 

With regard to Great Britain, it is sufficient to say 
that in the face of Mr. Daniels’ threat, she deliberately 
scrapped all of her pre-dreadnaught battleships, broke 
up three sister ships to the “Hood.” vessels of 42,000 
tons which were already in course of construction, and 
made a sweeping clean-up of armored cruisers, protec- 
ted cruisers, destroyers and submarines that were not 
of thoroughly modern construction. Furthermore, she 
reduced her personnel from some 450,000 men to about 
100,000, which is over 30,000 less than the present en- 
listed strength-of our own Navy. And for two years 
past, in spite of the, shall we say, militaristic attitude 
of our formerly pacifistic Secretary, she has drawn up 
no program Whatsovever for future new construction. 
Evidently, there is no race in naval armaments be- 
tween the United States and Great Britain. 

Nevertheless, in spite of the mortification with which 
the great body of the American people have witnessed 
this ill-timed and uncalled-for “swash-buckling,” it has 
not been without its good effects. It bas served to 
eall forth, mainly through the efforts of one of our 
great leading dailies, a widespread protest against 
the continuation of huge appropriations for naval and 
military construction, which has been surprising in its 
world-wide range and unanimity of sentiment. Both 
here and abroad, statesmen of all shades of political 
opinion, naval and military officers of the highest 
rank, leaders of though* in the church, at the bar, in 
education, and in literaiure, have responded in no un 
measured terms of approval to the suggestion, that the 
nations of the world should get together in an en 
deavor to reduce their existing naval and military 
programs and cut down future appropriations to the 
requirements of post-war conditions. 

Among the very few dissenting opinions are those of 
a few men who fear that the present agitation may 
throw this country back into the condition of unpre- 
paredness with which it was confronted at the be 
ginning of the late war. The Screntiric AMERICAN 
does not believe that there is ground for any such 
anxiety. Not during this generation at least will the 
American people forget the lesson of that feverish 
period, when we endeavored to do in one year what 
could have been so much more cheaply and better 
When they are en- 
gaged in the pastime of filling in their annual tax 
papers and enclosing the accompanying check, they 
will have a periodical and very poignant reminder of 
the costliness of unpreparedness. Nobody, of course, 
who is qualified to speak on the subject of disarma- 
ment would wish to see the wholesale scrapping of our 
fleets, razing of our forts, and destruction of our 
accumulated artillery. What is needed and what we 
believe will come is a great reduction of present ship- 
building and a mutually agreed upon adjustment of 
the relative strength of armies and navies to the 
several needs of the nations concerned, 


done in the previous ten years. 


So far as the great peoples which fought together 
for the principles of justice and humanity are con- 
cerned, this adjustment should present no insuperable 
difficulties. Such unrest and mutual distrust as seems 
to have developed among the Allies since the armistice 
has been altogether artificial in its origin. It is the 
result of an insidious propaganda, largely racial in its 
origin, which has been deliberately designed to break 
up that unity of feeling between us and our Allies, 
and particularly between the United States and Great 
Britain, which was, and ever will remain, the greatest 
asset of the late war. 

The slogan of this propaganda is the phrase, “Free- 
dom of the Seas,’ which had its origin centuries ago, 
and was resurrected by Germany when she began to 
feel the pinch of the blockade. It was aimed, of course, 
against the British fleet, which, thank Heaven, was 
strong enough to preserve the freedom of the seas, 
for herself and her Allies to move their armies when 
and where they would. For all law-abiding and 
peaceful merchant ships the seas have been “free” for 
a hundred years past. 
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Electricity 


Electric Incubator.—An ingenious inventor of Ra- 
cine, Wis., has recently introduced an electric incubator 
especially designed for city and suburban poultry 
raisers. It has a capacity of seventy-five eggs and is 
heated by means of two electric light globes placed in 
the top compartment. Between these globes and the 
lower egg chamber is a steel plate which retains and 
distributes the heat. A thermostat regulates the heat 
and keeps it at 108 deg. all the time. 

Better Telephony.—From France comes a new 
idea in the way of better telephony, consisting in am- 
plifying the telephone currents immediately upon 
their leaving the microphone transmitter to such an 
amplitude that the power-line disturbances become rel- 
A vacuum-tube amplifier is used 

The signals are reduced to nor- 


atively insignificant 
in each end of the line 
mal strength at the receiving end by connecting high 
resistance in series with the receiver or by using a 
non-inductive shunt. It is claimed that satisfactory 
protection may be obtained by this French system. 
even when the telephone line runs along a single-phase 
railroad without balancing return feeder, or when it is 
carried on the same poles as a high-tension transmis- 
sion line. 

The Golpa Super-Power Station.—The steam gen- 
erating plant at Golpa, Germany, from the beginning 
was intended to provide the nitrogen-fixation plants 
at Piesteritz with 500,000,000 kw-hr. of 
electrical energy a year and also to supply 
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Science 
The Oceanographic Section of the International 
Union of Geodesy and Geophysics has been suin- 
moned by the Prince of Monaco to meet in Paris 
January 25, 1921. 


’ 





The Cactaceae.—The second of the four volumes of 
the great work on the Cactacea by N. L. Britton and 
J. N. Rose, has been published by the Carnegie Insti 
tution of Washington. 

A Polar Research Institute is to be established at 
the University of Cambridge, England. Funds for pro- 
viding quarters, as an annex of the new School of 
Geography, have been given by the Captain Scott Memo 
rial Polar Research Trust. The institute, says Nature, 
is to act as a center both for information on polar 
matters and for the working up of results, and is to 
include a polar library of bibiiogical and geological 
specimens, and rooms for carrying on research, 

The Action of Nitrogen Upon Platinum in the Pres- 
ence of Nickel has recently been studied by Mr. F. 
Wolfers of Lausanne. In his report read before the 
Swiss Society of Physics he states that nickel is at- 
tacked by nitrogen at a temperature of about 300° ©. 
in the absence of oxygen, forming a volatile nitride, 
which becomes unstable at 600° C., and that this nitride 
violently attacks platinum, causing it to become crys 
talline in structure and brittle. Consequently, it is 
inadvisable to employ thermo-clectric couples of plat 
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Aeronautics 


Credit to Whom Credit Is Due.—Quite inadvert 
ently we overlooked giving credit to Vickers, Limited 
of Great Britain, in the article entitled “Building a 
Rigid Airship.” which appeared in our issue of January 
oth. Vickers have built several large rigid dirigi 
bles and have quite equaled the German builders of air 
ships, despite the fact that the latter have been doing 
this highly specialized form of work for many years 


Aviation School for Ecuador.—The Ecuadorian 
Congress during a recent session passed a Liaw provid 


ing for the establishment of a school of aviation in 
Guayaquil and in Quito, The services of foreign ex 
perts are to he solicited, and funds are to be raised 
and appropriated for the maintenance of these schools 
The public has contributed a large sum toward the 
purchase of airplanes, and one has already 
Quito. 


arrived at 


The Navy’s Planes for the Public.—To encourage 
the development of commercial aerial transportation 
and the training of civilians as airplane pilots for 
use in time of war, the Navy Department has author 
ized the sale of 125 coast patrol flying boats at about 
one-third cost price. The machines are of the “H.S.2-L 
type, equipped with 400-horsepower Liberty motors ca 
pable of seating six persons. The planes are well 
adapted to mail, passenger and express service, forest 
patrol, timber scouting, surveying and pleasure pur 

poses, according to Naval officials 


Expenses of Aerial Service.—_In the 





a large nitric-acid plant in the neighbor- = 
hood with about half of this amount, ac- 
eording to Electrical World. The gener- 
ating plant is located close to a lignite 
mine, the cable cars take the coal direct- 
ly from the mine to the stokers. The 
daily consumption is 6,000 tons. There 
are sixty-four steam feeding 
eight turbines, each coupled to one 22,000 
kva. generator of 6,000 volts and 50 
eycies. After the shutdown of the war- 
time nitric acid plant the output from 


boilers, 


between 


Statement for the SCIENTIFIC AMERICAN 


by Samuel Gompers, President of the 
American Federation of Labor 


An inquiry from the Managing Editor of the “SCIENTIFIC AMERICAN” for an 
elaboration of recent statements to the effect that labor proposed a new relationship 
the basis 


itself and scientists calls first of all for a proper stating of 


for inquiry. 


course of a statement in the French Cham 
ber recently, the Assistant Secretary of 
Aviation stated that the cost of upkeep 
of airdromes, hangars, repair 
meteorological and wireless stations on 
the French portion of the Paris-London 
service was estimated at 20,000 franes 
per kilometer as against the cost of 50, 
OOO francs per kilometer for a single line 
of railway. He thought that in the future 
the total cost of organizing an aerial 


shops, 


: 7 1 " The situation is not that labor is just now opening its mind to something service would be 10,000 frances per kilo 
part of the units was taken over ry the which it had previously refused to consider. A better statement of the situation is meter, On the other hand, he emphasized 
Seer P Pari > "@ »j oI emit- » s . P 7a 
city of Berlin, the power being transmit to say that a change in the cenclusions of a great many industrial engineers, the the difficulties due to present heavy 


ted over a 78-mile, 110,000-volt line. 


Alternating - Current Mercury - Vapor 
Lamp.—A new form of high-voltage alter- The 
nating current mercury-vapor lamp de- 
veloped by Henri Georges of France is 
described in a recent issue of the Rerue 
Generale de UBRIlectriciteé. In ordinary 
circumstances it is only possible to run 
such lamps on an alternating supply by 
the use of special electrodes. M. Georges, 
however, overcomes the difficulty by intro- 
ducing neon gas into the tube, which is of 
quartz, The present lamp takes one am- 
pere at 2,250 volts, but it is hoped to 
construct lamps taking up to 10 kw. and 
furnishing the most powerful source of 
ultra-violet energy known. 


of the 


dustry. 


The National Research Council has 
entered into an extensive campaign to in- 
vestigate the principles of insulation, a 
matter of vital importance to the elec- 





scientists of industry, is making 


material!y 
proved and that the human element in production can be made freer and more 
efficient by the establishment of proper co-operation between labor and the industrial 


engineer. 


organized workers fully understand that industrial processes 


Of course, the co-operation of the employer also is necessary, since the position 
employer in industry is sach as to make it impossible to make 
progress if he chooses to stand in the road, unseeing and unbending. 

It would be improper and unreasonable to say that great changes in 
are to be brought about quickly through co-operation with scientific minds 
It is proper and accurate to say that laber in its organized capacity is 
seeking to bring out the full value of the scientific mind and that it hopes through 
a better relationship with engineers to make possible marked improvement in the 
industrial life of the nation, ethically and materially. 


Washington, D. C 


_ 7 ‘Z ' 
Sn VILA i foe 


it possible now for labor te welcome co-operation 
with them and for labor to do its full share in developing that co-operation. 

can be 
improved, that the relation between workers and employers can be im- 


charges on flying plant, the French caleu 
lation of the life of an airplane being 200 
flying hours, which meant that about 3.50 
francs per kilometer had to be added to 
the total cost of the service. This, how 
ever, he had hopes of seeing reduced 
The Caproni Giant.—From a recent 


issue of La Gazzetta dell’ Aviazione we 





much : . 
learn the following facts regarding the 
endustes new giant “Caproni.” The boat is built 
i tee of three-ply, internally braced on the lines 


of the system used for railway carriages, 
and the three sets of planes are some 40 
meters span with elevator ailerons, no 
other longitudinal control surfaces being 
employed, The eight Liberty 400-horse 
power motors are mounted in tandem, four 
on the foremost and four on the rear tri 
plane, in power eggs connected by two 
dummy fuselages. Control is by wheel 
with patent ball-bearings throughout 








trical trade and to its consumers, we learn 
from Electrical Review. A meeting of 
the council's insulation committee was held recently 
in New York City, F. B. Jewett, chairman of the com- 
mittee, presiding. For some time past the National Re- 
Search Council has been endeavoring to formulate a 
practical plan whereby coéperation between the uni 
versities, the industries and the National Research 
Council might be accomplished in attacking the prob- 
lems involved in fundamental research upon insulat- 
ing materials, 

A Five-thousand Foot Span, so far as is known 
the longest span in the world, is on the Knoxville 
Power Company's transmission line. The horizontal 
distance between supports is 5,010 feet. ‘The difference 
in elevation is 208.5 feet. The conductors are 500,000- 
circular mill steel-cored aluminum cables which are 
under a tension of 19,000 to 20,000 pounds at 80 deg. F. 
Operation is at 150,000 volts. 


Transatlantic Radio Telephony with 100 Watts 
appears to have been achieved by Hugh Robinson, a 
radio amateur of Keyport, N. J. Some time ago Mr. 
Robinson, while operating his radio telephone and trans 
mitting phonographic music, was heard in Aberdeen 
shire, Scotland, or over a distance of 3,500 miles. It 
seems almost unbelievable that a radio telephone set 
operating on 100 watts should be heard over a distance 
of 3,500 miles, yet that is what the evidence in this 
instance would indicate, 


inum in an atmosphere of nitrogen in the presence of 
nickel, at a temperature of more than 500° C. 


Geographic Data for the United States, recently 
published by the Geological Survey, show that the 
gross urea of the country is 3,026,789 square miles, in- 
cluding 53.015 square miles of water surface com- 
prised in the Great Lukes, and the oceanic waters 
of the country within the three-mile limit. The south- 
ernmost point of the mainland is Cape Sable, Fla., 
which is 49 miles farther south than the southernmost 
point in Texas. The northernmost point is in Min- 
nesota, the easternmost point is West Quoddy Head, 
near Eastport, Me.. and the westernmost point is Cape 
Alva, Wash. From West Quoddy Head due west to 
the Pacific Ocean the country is 2,807 miles wide, 
while the shortest distance between the Atlantic and 
Pacific is 1,152 miles, between points near Charles- 
ton, S. C.. and San Diego, Calif. The curved paral- 
lels and meridians of the ordinary map projections are 
responsible for widespread erroneous ideas as to rel- 
ative latitudes and longitudes of places, Thus, few 
people realize that the island of Cuba, if transported 
due north would extend from New York City to In- 
diana, or that Habana is farther west than Cleveland, 
or that the Panama Canal is due south of Pittsburgh, or 

perhaps most surprising of all—that Nome, Alaska, 
is farther west than Hawaii, 


and is expected to relieve the single pilot 
from undue strain. Electric light sig 
naling for conveying orders to the engineers has been 
adopted and the machine has been designed to fly on 
four engines only. 
seated in the hull, 


Ninety-eight passengers are to be 


Wright Patents in France.—The French aviation 
industry seems to have its fair share of troubles, states 
Flight. Now that the “joy stick” litigation is settled 
at any rate for the moment, the owners of the French 
Wright Patents have secured from the courts a writ 
of attachment on some 3,000,000 frances owing by the 
Minister of Finance to one of the French constructors 
The writ has since been modified as regards 300,000 
francs of the total which the firm requires immedi 
ately for development purposes 

High Altitudes and the Human Organs.—A_ pe 
culiar account is given of two theories to account for 
flying sickness and of the experiments on which these 
theories are based. The French school, headed by 
Professors Bert and Regnard, holds that it is caused 
by shortage of oxygen, while the Italian school, led by 
Professor Mosso, maintains that shortage of oxygen 
does not of itself account for the sickness. but that 
collapse is due to lack of carbonic acid in the blood at 
high altitudes, Up to 9,000 meters, application of oxy 
gen will overcome the sickness, but above that height 





a mixture containing carbon dioxide and oxygen is 
necessary. 
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Paper from Alaska 





January 22; 1921 


The Prospects of a Permanent Supply of Pulpwood from Our Arctic Establishments 
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A Sitka spruce forest in Southern Alaska 


By James Anderson 

















Spirit Mountain and Copper River, in the heart of Alaska’s lumber country 


times as fast as they are being produced, The inevita- 
ble result of this is that Iumber and pulpwood prices 


have risen to unprecedented limits. In March of last 


vear average mill prices in the South and West had ad- 
vanced three hundred per cent over those of 1914. 
rhe average advance on high grade hardwoods in east- 
rn wholesale markets was from two hundred to two 








UCH 


large its production of pulp. 
which is more often than not overlooked. 
series on pulpwood and timber in general aims to show the place which 
Alaska may come to fill in our paper industry.—THE EDITOR. 








has been said, some of it in these columns, about the 
paper shortage. Obviously the situation is one which can be 
met only by an expanded supply or a contracted consumption. 
We do not find it convenient to contract our consumption and we are 
not at all confident that continental United States will be able to en- 
There is, however, one factor of hope 
The present article in our 

















hundred and fifty per cent and even at these levels the 
demand wus unsatisfied. Prices, indeed, were so ex- 
cessive in the spring of last year that buying was to a 
very great extent automatically checked 

he resultant shortage of news print has been such 
that many of those publications which did not suspend 
operations have been forced to triple the price of their 


product. The lumber shortage and high prices have 
seriously affected almost the entire population in still 
another way It has checked building operations and 


the development of agricultural lands and needed im- 
provements on farms Besides many industries have 
been unable to secure their supplies of timber at any 
price 

In view of these facts it is small wonder that at- 
tention now turns upon Alaska to relieve the situa- 
tion, with its enormous forests of rapidly growing 
trees suitable for pulp. A substantial development of 
the paper industry in this region, combined with the 
intelligent reforestation of pulp lands in the older re- 
gions, should settle the question of a paper shortage 
in the United States. 

The National Forests of Alaska probably contain 
100,000,000 cords of timber suitable for the manufac- 
ture of news print and other grades of paper. Under 
careful management it has been estimated that these 
forests can produce 2,000,000 cords of pulpwood an- 
nually for all time, or enough to manufacture at least 
one-third of the pulp products now consumed in the 
United States. It is easy to imagine what a tremen- 
dous help this would be. 

The Alaskan forests also contain the second chief 
essential of a paper-manufacturing industry—water- 
power, While no accurate survey of this has been 
made, known projects have a possible development of 
over 100,000 horsepower; and it is estimated that a 
complete exploration of the National Forests in south- 
ern Alaska will increase their potential power to a 
quarter of a million, 

At present western hemlock and spruce are the 








standard pulpwoods for the United States 
mills in the Pacific Northwest, the hem- 
lock being consumed in greater amounts 
than any other single species. In 1918, 
145,583 cords of hemlock pulpwood and 
35,385 cords of spruce were consumed in 
Washington, Oregon and California, 

Both of these trees are widely and 
thickly distributed about the Tongass re- 
gion in Alaska. Western hemlock occu- 
pies about sixty per cent of the merchant- 
able stand and is also being extensively 
used for pulp at a number of plants in 
British Columbia. Spruce forms about 
twenty per cent of the stand, and varies 
greatly in percentage of mixture, from 
pure stands of ten acres or less to stands 
in which it is practically absent. From 
these two woods the following papers are 
made: Manila, cartridge, sheathing, 
book, label, writing, and related papers. 
These facts show that the two principal 
species of Alaska timber are both com- 
mercially suitable for mechanical and 
and the papers that are usually made 


a stick of timber for commercial pulpwood has 


eut in Alaska. The 400,000,000 feet of 


timber sold and cut to date from the National Forests 
in Alaska has been made into products such as piling, 
sawlogs. and shingle bolts. The logging methods have 


been developed from “hand logging,” in 
which the trees were felled so that they 
would fall directly into the water or 
could be rolled in by hand, to steam 
donkey logging, the donkey being mounted 
on a raft and “beached” at high tide, 
yarding directly into the water. Later 
two donkeys have been used, a yarder 
and a roader, In the water the logs are 
boomed and towed to the sawmills. 

The logging heretofore has been of com- 
paratively large or _ selected timber. 
Pulpwood cuts will have larger yield per 
acre, as smaller timber will be cut. It 
is doubtful if the present system of log- 


ging is the best and cheapest that can be 
devised for pulpwood logging on an ex- 


An overhead system seems to promise 


one solution of the problem. In this system a number 


could be brought to the water with a 


Gravity chutes might be profitably em- 
ployed on the steeper slopes. For material farther back 
it might be necessary to put in logging railroads, No 
units, however, would present the same 


(Continued on page 75) 








Group of pulp-timber trees in Nakat Inlet 
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Every Automobile Its 
Own Elevator 


By Robert G. Skerrett : 

NE of America’s biggest 
O problems is to elimi 
motion in every 
transportation 


nate lost 
phase of 


using that term in_ its 
widest sense. It costs 


money to move anytbing 
any distance, for the work 
involves an expenditure of 
time and effort. Whenever 
commodities are shifted 
from one conveying medium 
to another there is a break 
that halts for the nonce the 
steady flow of the 
Trite as these facts are, and 

well known by every traffic 

expert, it is doubtful if the 
average citizen realizes how 





Lor “ls, 


much more he has to pay in 
the long run because of the 
interruptions in the trans 
portational tide. 

The automotive vehicle is 
much to bridge the 
terminal fa 
speeding up 


doing 
gap 
cilities; it is 
the transfer of merchandise 
where formerly the service 
limped; but the great ma- 
jority of owners of cars Loom 


vetween 











and trucks have not yet e 
awakened to the full poten- 
tialities of these vehicles as 
carriers In industrial and 


business 


exhaust ports at the left. 


neath it. 2. The engine 
circles, for in 
stance, it has occurred to 
comparatively few that it 
is entirely practicable to utilize the hill-climbing pow- 
ers of the truck and car to link directly the floors of 

factories, warehouses, garages, etec., with the 
public highways, and thus to avoid dependence upon 
the elevator as an intermediate agency. 

Take the general run of department stores, manu- 
facturing establishments, and bustling warehouses, and 
what is the usual procedure in getting wares, products, 
and freight broadly in and out of the buildings? Well- 
nigh invariably, inter-floor movement is effected by 
means of more or less capacious elevators, 
lifts use a platform on the ground level as the link 
between themselves and the 
delivery wagons and trucks 
that bring in or take away 
the various commodities in 
volved. The mind instine- 
tively pictures the series of 
handlings necessary to deal 
either with outbound or ar- 
riving goods. 

Without any intention to 
underestimate the elevator, 
it should be plain that 
much might be saved if 
every story could, in effect, 
be just as accessible to the 
motor vehicle as the ground 
floor, and this without the 
help of the freight lift. 
Why not make it practicable 
for trucks and delivery cars 
to climb directly to any floor 
of a business or industrial 
establishment, there to load 
or unload as the case may 
be? This can be done. 

Of course, many of us are 
familiar with those inclined 
xtensions of the street, 
commonly termed ramps, 
which make it possible for 
motor vehicles to get in and 
out of the basements or to ‘ 
reach one or more of the 
floors of a structure above ‘ 
the ground level. This 
means of ingress and egress 
has been adopted for a 
g00dly number of garages, 
and has served to obviate | 
the installation of elevators. [See 
While a step in the right 
direction, these ramps have 


shops, 


These 


blower to the intake ports. 


end ; the peculiar stick-up pipe is the exhaust. 3. 


Section through the engine. The pistons move in and out together. The intake ports a 


The big openings above and below the former are the passages 


The spark plug is above the combustion chamber, with the fue 
the test stand. The cranking mechanism, water pump and mag 


The engine partly 


Junker engine of modified Diesel type for airplane use 


compelled sacrifices in revenue-making space that have 
minimized the economies promised by the abandonment 
of the lift. Let us make this clear, 

Where the inter-floor space has an average height 
of 12 feet, for instance, the gradient of the ramp 
must not be too steep to make it easy and safe for 
the motor car or truck to climb or to descend from 
floor to floor. Accordingly, an ordinary ramp, with its 
end turns, calls for a linear span of approximately 
140 feet, of which at least half is required for the 
ramp alone, Where the ramps are carried to succeed- 

(Continued on page 75) 





assembled, showing cylinders 





re seen at the right and the 


which deliver air from the 
1 injection pipe directly be- 
rnetos are seen at the right 


and upper half of crankcase 


moment the air is so 
takes fire 





hot that the fuel 
of the engin 
varying the quantity of fuel delivered 
of the fuel, by the way, 
fore the piston reaches top dead center 


“Throttling” 
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A Near-Diesel Engine 
for the Airplane 

By Harold F. Blanchard 

more 


N OTHING could be > 
4 interesting to those 


familiar with internal com 
bustion 
news that the Diesel engine 


prot lems, than the 


ssfully ap 


practice 


has been = sues 
plied to 
The new engine has been 
installed in a German mono 
signed. by 


airplane 


plane and was ds 


Professor Junkers rhe ad 
vantages claimed are those 
of low weight per horse 
power, increased reliability 
higher fuel economy, greater 
simplicity, safety) gainst 
fire, and perfect balance 

In order to appreciate 
fully the features of this 
engine it is nec iry to ex 
plain the Diesel engine 
principle. fi ie true Diesel 
neither carburetor nor igni 
tion 1s employed rhe com 
pression is extremely | gh 


Instead = of employing a 
maximum ¢« 
sure of SU to 100 peo 

in the ordinary f ns 
with which we are familiar 


compressions 2 hig a in 


wr TOO pou 


The extreme compre 

raises the air to a ver high 
temperature so that when a 
carefully measured quantit 
of fuel is ir eted int the 
eylinder at j the right 


. jaly 
immediately 


btained by 


occurs in the instant just be 


The fuel is 


immediately vaporized by the excessively hot air and 


is thoroughly distributed 
chamber almost instantly. 
the subject it is plain that the Diesel engine is a 
in which the cumpression pressure is 


in the ordinary 


pression pressure is varied according to the 


ae] 
| 





2 


Sectional views of two garages with staggered floors, equipped with a central motor ramp in place 
of an elevator. The larger seems practical also for heavy inter-floor movements in warehouses, etc. 


type used in airplane 


throughout the combustion 
From this consideration of 
type 
constant whereas 
work the com 
i demand 
by opening and closing the 
throttle 

When Diesel engines were 
first pre 
tracted 


tion because of their un 


luced they at 
considerable atten 
usual economy; no type of 
prime mover 
devised that approaches the 
true 


economy is due to the fact 


Diesel here rh 


that a constant compres 


sion cycle is more efficient 


than a variable compression 
cycie, and also because effi 
ciency increases with the 
compression pressure whicl 
is very much higher in the 
Diesel than in 

The Diesel was long con 
sidered out of the question 
for use in automobiles or 
airpianes because of its ex 
treme weight it was neces 
sary to make the cylinder 
very heavy because of the 
high pressures generated in 
it, and the reciprocating 
parts had to be strong to 
stand the high acceleration 
forces developed, 

The Junkers 
is a modification of the true 
Diesel in that high but not 
extreme 


Diesel engine 


compression 
sures are used (about 210 
because of 
this reduction in pressure 
jump-spark ignition is used 


pounds); and 


to ignite the charge. Itisa 
six-cylinder twe ele, with 
(Continued on pag 79) 
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The Case for the Steam Locomotive 


Improved Efficiency a Possible Alternative to Railroad Electrification 


66 
AN tl t ‘ otin reached the limit of eco 
I | now ile pment | t about to be superseded 
by electricit 
bakit ‘ t I Prst tecuise { the more 
ea ‘ I e borne in mind that 
eratril ! tt ne we a nvolve the build 
bait i ‘ aut tra u l lines, con 
duets hoy ‘ cometh practically 
the rel ling fa t Statistics compiled 
I the | heonomi how that in the 
fourtees: eur fr i to 1054, inclusive, debts ag 
gregating more than ten billion dollar will fall due 
and m t ither ‘ " it the railroads or refunded. 
As the rails 1 hibited by law from earning 
returns equal to those yielded by other forms of in 
vestmnent refunding is not likely to be simple or 
easy If it is gol to be difficult to meet outstanding 
obligation how are the railroads to raise the enor 
mou ums which would be required for electrification 


financial 


of even the principal lines, superadded to 

requirements for other and urgent improvements? 
Fortunately for the country railroad managements 

are not called upon to face this problem because the 


continuous improvement of the steam locomotive which 





By Charles Frederick Carter 


will 
a commercial scale a process of treating coal 
a standard quality of fuel and save 


conserving the fuel compel us to de 


Supply ol 
velop on 


which will provide 


the other intrinsic values for other commercial uses. 
The guses ordinarily freed in burning coal as- fuel 
may be distilled and put in solution for use in automo- 
biles and other internal combustion engines, while the 
coal tar products can be saved for their myriad uses 
in industry It has heen alleged that the intrinsic 
value of a ton of ordinary Pennsylvania coal is $25; 
and that its valne for fuel is only one-fifth of this 
price rhe four-tifths irretrievable lost when the coal 


is burned as fuel, if properly conserved by processes 
understood would yield the producers a hand- 
and fuel at a small 
present prices 


already 
pront 
fraction of 

The automatie stoker has not yet attained perfection 
By providing a combustible of the type indicated the 
difficulties in the way of efficient mechanical stoking 
will largely disappear. 

Another promising field for improvement is in ther- 
mal efficiency ; that is, the ratio of heat units converted 
into steam in the boiler to the total contained in the 
combustible burned in the firebox. At present the best 
practice transfers 70 per cent of the heat units in 
the coal into the steam in the boiler. Present progress 
encourages the hope that the standard may be raised 
to SO per cent. 

In this connection it borne in mind that 
there is a marked difference between the thermal effi- 
ciency of the boiler and of the engines of the power 


some provide locomotive 


must be 


plant. Disregarding the small amounts of steam used 
by accessories such as the air pump, stoker engine, 


nation of known resources, such as improved super 
heaters, feed water heaters and perfected combustion, 

Great mechanical improvement has been made in re- 
cent years. Electric welding has practically abolished 
the trouble from leaky flues. Firebox are 
now stayed with flexible staybolts. Outside valve gear 
readily repairs is now the standard. 
Ingenious devices for taking up wear in crossheads, 
wedges and other parts have come into extensive use. 
Mechanical stokers have made possible the introduction 
of locomotives too large for efficient firing by hand. 
There are pneumatic firedoors, electric headlights and 
many other devices unknown a few years ago. Still, 
the limits of possibility in mechanical development do 
not appear to have been reached. 

One of the most recent improvements is known as 
“The which by utilizing the idle weight of 
the trailer truck and the surplus steam in the boiler 
at starting adds 20 to 35 per cent to the power of the 
locomotive at starting and enables it to “pick up” a 
heavy train very much more rapidly than would other- 
wise be possible. There are numerous other mechan- 
ical devices now in process of development which, 
when perfected, will still further enhance the efficiency 
of cylinders and machinery. 

Mechanically the tendency in the last twenty years 
has been to increase the weight of locomotives very 
greatly. This tendency, however, has its limitations 
and this introduces the factor of capital efficiency ; 
that is, the ratio of capacity for doing work to the 
amount of investment. Weight has a direct reaction 


surfaces 


accessible for 


Booster,” 








has effected economies to offset so much of increased 
operating costs in the past still offers attractive possi 
bilities 

A greut many mechanical engineers and other scien 
tific specialists have been, and are still, devoting all 
their time to the udy of locomotive problems The 
results achieved are truly remarkable Only a few 
years ago locomotives were built as large as clearance 
limits would permit with boilers of fifteen hundred 
horsepower Clearance limits have not 
been increased but the capacity of boilers 
within those limits has been doubled It 
may be of some help in appraising this 
truly remarkable feat of compressing 
great power into small space to bear in 
mind that stationary steam power 
plant of 3,000 borsepower would have 
half a dozen standard water tube boilers 
which, with the engines and auxiliaries 
supplied with steam would occupy a steam. 


ground area of ten thousand square feet 


or more and a height of forty feet as com 
pared with the locometive’s length of 100 
feet, extreme width of 10 feet 3 inches 
umd extreme height of 15 feet 

The average loeomotive of 1.500 horse 





a general. 


for the steam locomotive. 


T seems to be generally accepted today that the age of the 
locomotive is drawing near its close, and that the immediate future 
will witness electrification on a scale that can only be characterized 

We suppose that no partisan of the steam engine will deny 

ihat there are places where the conditions of traffic, grades and water 

supply combine to make electric railroading cheaper than the use of 

But Mr. Carter calls our attention to the fact that in the 

general case, apart from any such extraordinary circumstances as dic- 

lated the St. Paul electrification and the use of current in the suburban 
lerritory adjacent to our large cities, a very good brief may be put in 

We are glad to give him the space in which 

to develop this brief, and to tell why he does not believe that electrifi- 

cation on a nation-wide scale is either imminent or necessary or even 


advisable.- 


THE Eprror. 


upon the investment in track, structures and all fa- 
cilities with which the locomotive comes in contact. 
There is a point beyond which it ceases 
to be economical to strengthen bridges 
and increase the weight of track struec- 
steam ture. A locomotive materially heavier 


than a given standard might be theoret- 
ically far more economical than the 
standard but if its adoption involved the 
reconstruction of the whole railroad to 
stand up under the increased weight it 
would hardly be deemed a wise invest- 
ment. 

By mechanical 
process of 


refinements already in 
development and increased 
thermal efficiency known to be attainable 
it will be possible to increase the capacity 
of the steam locomotive enough to take 
care of the increasing volume of trans- 
portation for the immediate future. The 
question of electrification will then be 
thrown back where it belongs—it will 














rest on the ability of electricity to com- 





pewer limit in size burned from six to 
eight pounds of coal per horsepower 
hour; representative types in large num 
bers are in service today developing a 
horsepower hour on fhree pounds of coal 
or less Some of the best designs use as little as two 
and a half pounds of coal per horsepower hour. These 
results have’ been made possible in part by the perfec 
tion of the feed-water heater which, by utilizing waste 


heat for raising the temperature of the water as it 


enters the boiler, to that extent decreases the amount 
of heat to be supplied by burning coal. Other factors 
ire the superheater and the more liberal design of 


the boller 


truck 


increased 


Brick 
the effi 
the heat units 
transformed into 


the trailer 
have so 


made possible by 


arches and other details 


ciency of the boiler that 70 per cent of 


in the coal burned in the firebox are 


effective power in the boiler 


One of the possible 


etlic 


fue! 
merely 


future developments is in 
uel 
handling 


and its ent toking involves not 


quality nd the means of and burning bul 
an unlimited 
a Simple matter to transport 


tank 


also the problem of sunply If there were 


supply of oll it would tn 


and store supplies, to transfer from the 


storage 


to the tender and to pipe from the tender to the fire 
box and thus seive the problem of stoking and effi 
ciency of mm bustion But the world’s oil supply is 
too scanty to permit its use as locomotive fuel except 
in a temporary and strictly limited way 

It is, therefore ecessary to consider what can be 
done with which varies so greatly in physical 
and calorie attribute It would greatly simplify mat 
ters if all coal for leeamotive use were of the highest 
quality, free from sulphur and other impurities But 


to Wise 


the finest grades of coal 


and thus deprive other 


it would not be economi« 


for locomotive fue! exclusively 


consumers whose requirements are more exacting 


it ha 


wen suggested that the inexorable necessity of 


ete., and confining the comparison to the main power 
plant of the locomotive, the ratio of work done at the 
drawbar in terms of energy compared to the heat units 
delivered in steam at the top of the valve chest is 10 
per cent. A part of this ioss is inevitable, regardless of 
whether the steam engine is mounted in a stationary 
plant or whether on the frame of a locomotive. Me- 
chanical friction is necessarily greater in a locomotive 
the limitations in weight and dimensions. 
rhe average steam locomotive loses about 17 per cent 
of efficiency friction and its own weight. 

By far the greater loss is the latent heat of vaporiza- 


because of 


because of 


tion It takes one heat unit to raise a unit of water 
one degree in temperature from 211 to 212, and one 
heat unit to raise temperature from 213 to 214, for 


instance But it takes T0O heat units to change water 

When the exhausted from the 
locomotive and is condensed into vapor about 700 heat 
units surrendered to the atmosphere. About 40 
per cent of this latent heat of vaporization is literally 
thrown way of recovering it now 
exists on the locomotive. In stationary power plants 
where abundant ground area and water supply are 
available to build condensing plants and even on ship- 
board it recover a large part of this 
latent heat. A locomotive with similar facilities would 
probably be as long as un ordinary suburban train 
und of course, entirely impracticable. Present knowl 
edge affords no way to recover this very large amount 
of wasted energy, yet it is within the bounds of future 
possibilities that a way may be found, The suggested 
possibilities of increasing thermal efficiency from 70 
to SO per cent are to be realized by the proper combi- 


into steam steam is 
are 


away because no 


is possible to 


pete with steam, in capital expenditure 
and in operating economy. There will be less talk of 
electrification to meet the “breakdown” of steam. 


Wireless Telegraphy at Danzig 

CCORDING to the Danzig press, the Danzig tele- 
4 graph office has recently installed a_ wireless 
press receiving station, These receiving stations, of 
which there are said to be about 120 in Germany, re- 
ceive, for transmission to newspapers, press news dis- 
tributed by wireless by the press services. In addition, 
the stations receive commercial news of the Bureau of 
Foreign Commerce in Berlin, intended for chambers 
of commerce, and also weather reports. News is sent 
out by the main station in Kéningsmusterhausen. 

The Danzig telegraph office is now operating four 
wireless stations: A station for the domestic tele- 
graph service of the German wireless system; a coast 
station for communicating with vessels; the wireless 
press receiving station referred to above; and a special 
receiving station maintained by the Danziger Zeitung, 
a local newspaper, for its own messages. 

The Polish authorities also possess their own wireless 
station, situated in the port district at Danzig- 
Neufahrwasser and used largely for communicating 
with vessels bringing government supplies. According 
tv the press, the Polish station was specially authorized 
by the high commissioner and is subject to certain reg- 
ulations in order to prevent interference with the oper- 
ations of the Danzig, German, and. British naval sta- 
tions. For instance, the Polish station may communi- 
cate with Warsaw only between 1 and 3 A. M., and its 
conversations with vessels at sea must be confined to 
10 minutes 
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Developing One Million Horsepower from Tidal Energy 


A Government Scheme for Distributing 500,000 Electric Horsepower Generated in a Barrage Across the Estuary of the Severn. 


T is noteworthy that the first attempt to utilize tidal 

power for industrial purposes should be planned 
on such a scale of magnitude, that the resulting power 
plant will far exceel any of the world’s existing hydro 
electric installations, The tidal hydroelectric scheme 
for utilizing the energy of the 30-foot tide, which ebbs 
and flows in the estuary of the River Severn, is daring 
in conception and proves that its sponsors have the 
courage of their convictions, The huge dam, 314 miles 
in total length, is to be built across the mouth of the 
Severn estuary, where the distance in an airline from 
shore to shore is 2'4 miles. The 30-foot tide will flow 
through inwardly-opening sluice gates and will flow out 
to sea through a vast number of water turbines built 
within the dam itself, 

In respect to its unprecedented magnitude this 
venture of British engineers will be in the same class in 
the field of hydroelectric development as was the con- 
struction of the great bridge across the Firth of Forth 
in the field of bridge engineering. That the undertak- 
ing is no mere paper scheme is proved by the fact that 
it is being done by the Government itself, the plans 
having been worked out by the Civil Engineering De- 
partment of the Ministry of Transport. 

The Severn is particularly suitable for such a work 
because of its great range of tide, 30 feet at its maxi- 
mum, and the fact that the estuary is of large capacity. 
Also, the location is geographically well placed in re- 
lation to the industrial centers of Great Britain. An 
interesting fact which explains why this work is being 
undertaken by the Ministry of Transport is that the 
predisposing motive for the whole scheme was the 
necessity for improving railway communication —be- 
tween South Wales and the rest of the country. For 
some years there has existed at the proposed location 
of the dam a railway tunnel beneath the Severn, but its 
grades are heavy and it has no provision for road 
traffic, which, to get across the river into South Wales, 
must make a detour of some 50 miles by way of the 
city of Gloucester. The project is to build a vast low- 
level railway viaduct and roadway which will quad- 


ruple the capacity of the Great Western Railway Com- 
pany’s line between Bristol and South Wales, and it is 
out of the railroad and highway bridge proposition that 
the proposal to construct a dam for hydroelectric power 
has developed. The topographical features are suitable 
for dam construction, Near the center of the viaduct 
there is a deep channel with a rock formation on either 
side of it, and because of the excellent foundations thus 
provided, it was decided to follow the general line of 
the rocks and build the dam in the irregular form 
shown in our drawing. The dam itself will be built 
of reinforced concrete, and its cross section will be of 
generous dimensions, sufficient to permit of housing 
the water turbines and generators within it. 

There will be two separate power plants. First, 
there will be the turbines and generators in the dam 
itself, which will have a combined capacity of over one 
million horsepower and will be in operation during the 
periods when the difference in level between the water 
above and the water below the dam is sufficient to run 
the turbines efficiently. It will be understood that 
these periods must necessarily be intermittent; more- 
over, because of the procession of the tides, they will 
vary from day to day. Hence, in order to secure a 
continuous output of power, it was necessary to pro- 
vide an auxiliary plant which should run when the 
main plant was idle. This will be secured by building a 
dam across a valley which leads into the River Wye, a 
tributary of the Severn just above Tintern Abbey, 
and forming an auxiliary reservoir behind it. 

Since the total amount of electrical energy to be 
sent into the line for distribution is 500,000 horsepower, 
it is evident that there will be a surplus energy pro- 
duced by the total million horsepower plant of the 
main dam, and this surplus current will be utilized 
in an electrical pumping station in the Wye Valley 
which will deliver water from the Wye to the above- 
mentioned high level reservoir. When the tide falls 
to a level at which the turbines in the main dam can- 
not operate, the auxiliary turbo-electric plant of the 
Wye River will be operated by utilizing the waters 


Which have been already pumped into the high level 
reservoir, 

It is proposed to supply for industrial and lighting 
purposes 500,000 horsepower for ten hours of the day 
From the above description and from our plans, it will 
be understood that there are two huge power stations, 
one in the dam capable of generating a million horse 
power, and one on the Wye of 500,000 hersepower ca- 
pacity, so that the total installation will reach 
1,500,000 horsepower, During portions of fhe day, 
one or other of these plants will be idle, but for a part 
of the day, depending upon the state of the tide or the 
relation of the level of the water above and below the 
dam, the two plants will be working in parallel. It 
should be mentioned that the water from the Wye will 
be pumped into the high level reservoir through a 
tunnel 40 feet in diameter, which will be driven for 
over a mile through solid rock, 

The ebb tide of the Severn runs for a longer period 
than the flood tide; consequently, the turbines in the 
main dam can work for about seven hours, the plant 
being idle for about five hours. The main turbines 
will begin to work under a head about five feet, and 
about the middle of the seven-hour period, it will in- 
crease—on spring tides—to about 30 feet 

Mixed-flow turbines with runners 10 feet in diame 
ter will be used, since the speed, due to variation in 
head on the turbines, will be from 40 to 80 revolutions 
per minute. The generator will be driven through a 
helical gear with a ratio of 714 to one, so that the 
generator speeds will be between 300 and 600 revolu 
tions per minute, There will be a maximum rate of 
change of head of 10 feet increase or decrease in the 
hour. Current will be delivered at a voltage of 52h. 
and it will be passed through rotary converters and 
static transformers for transmission at 60,000 volta, 

The energy will be distributed to four different cen 
ters; first to the immediate locality of the power plant 
for the use of the industries which will grow up around 
the banks of the river; secondly, through the great 

(Continued on page 79) 
















Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 


St. Paul Claims Its Own 


To the Editor of the Scientiric AMERICAN: 

The lift bridge illustrated and described in your 
issue of December 11, 1920, which your correspondent 
claims is located in Minneapolis, is in fact in the cen- 
ter of St. Paul and is not within five miles of the city 
limits of Minneapolis. Minneapolis always claims that 
everything of interest or prominence in St. Paul is lo- 
eated in Minneapolis. St. Paul might with equal pro- 
priety claim that the beautiful concrete bridge in 
Minneapolis is located in St. Paul. 

St. Paul, Minn. SPENCER EK, SMITH. 


To the Editor of the ScrentTrFic AMERICAN: 

If you will get the envelope which this letter came 
in out of the waste basket, you will, no doubt, be 
surprised to see that it is postmarked Saint Paul. 
Strange as it may seem, we do not depend on Minne- 
apolis for our letters, but have a postoflice of our own. 

We also have several department stores, a few 
hotels, and some theaters. We have our own street 
car system. We have nine railroads which stop here 
on their way to and from Minneapolis. We have our 
own city council, our own mayor, and our own repre- 
sentatives in Congress. 

I will not go so far as to say that we are a city, 
but we have 235,000 people, and in time these figures 
may swell to such proportions that we will be known as 
the city of Saint Paul, and not as a suburb of Minne- 
apolis. 

In case I have not made myself clear, will say that 
any railroad bridge operating as an elevator or other- 
wise, which crosses the Mississippi River at Saint Paul, 
belongs to Saint Paul and not to Minneapolis. 

I am not a subscriber to your magazine, and after 


hearing about your issue of December 11th, have no 
desire to become one. CLARENCE I, TayLor. 

St. Paul, Minn. 

[We are sorry that our Minneapolis cerrespondent 
should have displayed what we understand is a rather 
common failing of his fellow-townsmen—an inability 
to appreciate the fact that the Minneapolis city limits 
stop some five miles short of St. Paul. For our own 
part in the matter we feel less apologetic than usual 
where we have printed something that turns out not 
to be so. Strange and incredible as it may appear to 
Mr. Taylor, the editorial vision does not extend to the 
banks of the Mississippi, and for what goes on west of 
Jersey City we are actually dependent upon the writ- 
ten and pictured word of others. There doesn't seem 
to be anything about the bridge pictures submitted to 
us to suggest that the contributor was outside the facts 
in placing his bridge in Minneapolis—they have raii- 
roads there, and they have the river. When our con- 
tributor placed it at Minneapolis, we really think it 
would have been just about as sensible for us to sus- 
pect the bridge of being at Omaha or Memphis as to 
imagine that it might be at St. Paul—Tue Epiror.] 


The Foundation of Geometry 
To the Editor of the Scientivric AMERICAN: 

If I have rightly understood your article on the 
parallel postulate it would seem that you desire to 
convey the impression that measurements should en- 
able men to determine whether the space they live in 
is Euclidean or non-Euclidean 

If this is really your stand I would like to make the 
following remarks: 

It has been suggested that if space were Riemannian 
or Lobatchewskian the parallax of a distant star would 
be negative in the one case, or always finite in the sec 
ond case. This would undoubtedly be true, providing 
we had assumed previously that the rays of light de- 
fining the angle of the parallax were geodesics, 

But were we to assume that rays of light do not 
travel along geodesics we would be just as justified 
in assuming that space might be Euclidean. 

The assumption we would adopt as to the nature of 
the trajectory of light would be dictated by conven- 
ience. Our conclusions as to the nature of Space 
would then themselves be dictated by convenience. 


The acceptance or the rejection of the paraliel postu 
lute would simply amount to a definition of the way we 
intended to divide up the abstract concept of Space. 

In the same way we might determine in advance 
whether a length should be divided up into meters and 
centimeters—or yards and feet, ete. 

For this reason the parallel postulate is incapable of 
demonstration since it is nothing but an arbitrary defi 
nition, Until such time as we can prove that one line 
is a geodesic and another line is not a geodesic we 
can never discover by measurements the nature of 
Space; and until we can prove the nature of Space we 
are unable to determine what is a geodesic and what 
is not a geodesic; so we are turning in a vicious circle 
of argumentation, 

When, therefore, we say that Space is Euclidean or 
non-Euclidean, we simply mean that we find it more 
convenient to measure it Euclideanly or non-Kuclid 
eanly. We will naturally choose the simplest method, 
taking into consideration the phenomena we come in 
contact with. 

Until recent years the Euclidean way appeared the 
simplest on account of the large number of bodies in 
this universe whose movements coincide with more or 
less precision with those of indeformable solids. With 
the most recent discoveries of science, however, Ein 
stein has shown us that taking everything into consid 
eration the Lobatchewskian way was the simplest 

Calgary, Alta, A. d’Apro. 


[The geometry of a given physical system mau usu- 
ally be made Euclidean or non-Euclidean at pleasure 
by proper manipulation of the dimensionality or proper 
arbitrary choice of the elements. The most familiar in- 
stance of this is the geometry of the spherical surface, 
which when we meet it in school is made to fit into the 
Kuclidean three-dimensional structure, but which is 
simpler scientifically if not pedagogically iwhen we iook 
upon it as a@ two-dimensional Riemannian geometry: 
and we can build up a valid geometry of ordinary three 
space, using other elements than point and line—woint, 
circle and sphere, for instance—to give us a non-Huciiad 
can structure. But after we have selected the elements 
which we are going to use in the geometry of space, 
we shall be able to determine what kind of a geometry 
they lead to.—Tuer Einstein Eprror. 
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A Daring Ship Design 
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Concrete Tankers Cast in Sections from Sliding Forms 


By Ralph Howard 


for concrete ship building. 












Since these forms can be 
raised free of the completed 
sections, they are used 
again for building addition- 
al sections as_ required, 
thus securing great econo- 
my in construction. Each 
finished section was  low- 
ered by jacks on to steel 
carriers or “creepers” oper- 
ating on railroad rails set in 
a concrete foundation plat- 
form 1,100 feet long, which 
was built alongside’ the 
launching ship to provide 
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the , to be afterward joined together to make 
ht well have laughed at the 
} i inne I 
But lcoesst launching of the 2,000-ton oil 
i | t A l’as rexas, recently, 
has been accomplished ; 
for the ve wa t in just the manner outlined 
! t ke be operated in carrying oil 
f 1: Tampico t \ ; Pass, and its record in 
“ ev be wat ed with great interest because of 
it isual desigi \ ter ship is nearing comple 
t ! ind pon the success of these two 
ve h ‘ the construction of a fleet of sixteen 
thet he beat ire somewhat similar in outward 
al ce to the whaleback type of freighters used 
‘ the Great Lakes for transporting ore and grain, 
but fit t similarity extends 
The vildes f this craft secured permission from 
the | gen Fleet Corporation, during the latter 
per i of the ir, for the construction of a fleet of 
reinforced concrete oil barges, and the design finally 
‘ i w ( which possessed features that indi 
cated msiderable economy in construction as well as 
greater efficier in operation than other types of 


barge (le n that had been considered. The original 
was later changed to self- 


The body of the vessel consists of two interlocking 
eviinds connected at top and bottom by flat slabs, 


The sideways launch of the first of the sectional concrete tankers 


which form the deck and keel sections. The inter- 
locking of the cylinders provides a passageway fore 
and aft through the hull that also serves .s a buoyancy 
chamber from bow to stern. Bow and stern sections 
are ship-shape. The former affords space for chain 
lockers, stores, etce., and the latter for the internal com- 
bustion engines which drive the twin-screw propellers. 

The oil cargo is carried in the main portion of the 
eylinder on each side of the central passageway, while 
the smaller chambers below the latter connect the oil 
compartments with the cargo pumps and the similar 
chambers above act as air-relief pipes connecting the 
oil compartments with ventilators at bow and stern. 

The quarters for officers and crew are in a concrete 
deck-house amidships and the wheel-house is also lo- 
cated at this point. It is intended that the vessel 
shall carry twenty-five men. 

The major portion of the bull is straight (210 feet 
long), divided into 7 sections by transverse bulkheads ; 
thus there are seven compartments on either side of the 
buoyancy chamber. The total capacity of the tanker 
will be 14,000 barrels of oil. 

Each 30-foot section was built in a vertical position 
by the use of sliding forms which are raised contin- 
uously by patented jacks, so that there are no joints 
or lines of cleavage in the individual sections. This 
method of construction has been used for a number 
of years in the construction of concrete grain elevators, 
but the present is the first attempt to use the system 


for the construction and as- 
sembling of the vessel. The 
section was moved forward 
into a tilting cradle, carried by shafts running through 
concrete supporting columns, and turned to a _ hori 
zontal position, then placed on wooden cradles carried 
on the mentioned and moved to final posi- 
tion in the ship. 

Each cylindrical section was molded several feet 
short of the thirty foot length, but the rods used for 
longitudinal reinforcement projected beyond the upper 
end and were joined with similar bars of the adjacent 
section when placed horizontally in position on the 
ways. 

The open joints formed between sections were con- 
creted by shooting each edge of the joint with a cement 
gun to obtain a good bond and at the same time filling 
with concrete the space between. 

The stern section was built in fixed forms in its 
proper position on the launching ways, but the bow 
section was built and moved into position after all of 
the cylindrical sections were placed. 

Construction of the first two tankers of this novel 
design was delayed by the terrific Gulf hurricane of 
September 14, 1919, which destroyed the-construction 
buildings and much of the supplies and equipment, but 
the concrete hull sections finished at that time were not 
damaged. In spite of this discouragement, the work 
was resumed and, though greatly delayed, has . been 
steadily pushed to a conclusion. 

The concrete used in building the tankers was a 

(Continued on page 79) 


“creepers” 














1. 


interlocking cylinders. 








Tilting cradle in which each of the thirty-foot sections of the hull is 
swung to the horizontal position. 2. The main portion of the hull con- 
sists of seven of these sections, each of which takes the form of two 
They are cast in vertical position for the sake 
of uniformity, as indicated by the first view. 3. When the hull sections 
have been placed in position on the ways, they are joined together with 
a sort of concrete weld, effected by bringing the cement gun to the aid 


of ordinary pouring 


The construction of a novel sectional reinforced concrete 


tanker at Aransas Pass, Texas 
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1. Ladle of molten steel being poured into the sand mold. 2. 


Mold partly finished. To complete the mold forty-seven cores are required for forming the hollow or lattice-like portions of the 


easting. 3. Cleaning the casting after it has cooled in the mold and has been removed from the flask. 4. The final casting, cleaned and with heads removed, ready for annealing 


Four steps in the production of huge steel castings for the main frames of battleship electric motors 


Casting Steel Motor Frames for Our Electric- 
Drive Battleships 


NLY comparatively recently have American battle- 

ships been propelled by electricity instead of 
steam. To do this involved radically new machinery 
and equipment, some of it of extraordinary large size. 
According to present plans all new battleships and 
cruisers are being equipped with electrical driving 
mechanism, 

For the propulsion of such massive ships by such 
power, the motors must be very large. To meet the 
unusual stresses or strains the castings that go to form 
the motor frames must be of steel, not iron, 

One of these large main frames is shown in one of 
the illustrations and an idea of its magnitude is ob- 
tained by comparison with a man. The production of 
such a casting, which in its finished state weighs 
25,000 pounds, is very difficult. It is made or poured 
in a sand mold which is made in a large flask in a large 
pit or hole in the ground. The flask is 18 feet square 
and 5 feet 6 inches deep. To complete the mold 47 cores 
are required, the cores forming the hollow or lattice 
like portions of the casting. One illustration shows a 
mold partly finished while another gives an idea of 
the pouring of the casting with a ladle of hot steel, the 
immense flask in the pit which forms the mold being 
also visible. The final casting after it has cooled in 
the mold and has been removed from the flask, ready 
for cleaning and about to be cleaned is pictured in an- 
other view. The many protrusions are the various risers 
or heads of steel which are necessary to all steel cast- 
ings and which feed the solid portions of 


done in the tanning industries, which are heavy con- 
sumers of dyewoods, but many have passed up the pos 
sibility of this business on the ground that returns are 
not sufticient for the investment required at present 
prices, 

Meanwhile, continues The World’s Markets, extract 
makers are finding that if they want to get any sup- 
plies of raw woods, they must import them directly 
for their own use and a number of them have taken 
steps accordingly, though much against their inclina- 
tion to go into the import business, This is especially 
so as to logwood and fustic. These have been selling 
consistently for months at $60 to $80 per ton as against 
$15 to $20 in 1914. Others include Brazilwood, quercit- 
ron and quebracho, 

Imports during the current year to date, as compiled 
by the U. S. Government, show that the logwood ar- 
rivals totalled some 48,863 tons and imports of other 
woods totalled 2,938 tons. These figures represent a 
considerable increase over the figures for the cor- 
responding period in 1919, but by far the greater pro- 
portion of the imports this year has been made by 
extract manufacturers directly, as many importers have 
stopped bringing in these woods this year and some 
have done little since the war ceased, They assert 
that the previous policy of consumers has not been of a 
kind to work to the best interest of the importers and 
they decline to renew this class of trade. Nevertheless 
there is good business waiting for such importers as 
care to take hold, it is stated by the extract makers. 
And in view of the marked slump in ocean freight 
traffic, such an enterprise is most opportune. 


Wooden Shoes and Automobiles: Why 
Sabots Are Imported 


A first thought there seems to be no relation between 
wooden shoes and automobiles But one never 
can tell these days, Wooden shoes play an important 
part in auto building; indeed they probably reduce the 
cost of autos by six and three-tenths cents each—if 
figured out by an efficiency expert. 

Automobile chassis have to be washed after they are 
built and before they are taken te the big room where 
the bodies are put in place; for after that all ablutions 
have to be administered very carefully. For this all 
over bath soft soap is used—pails of it—and the water 
is applied with a hose. 

At first the auto companies provided high rubber 
boots for the men who did the work; but they soon 
found that soap and rubber did not agree, and that 
the bill for rubber boots was quite an item. And when 
the war came on, and the price of rubber soared, in 
deed, it became quite appalling. 

So some bright young man got a lot of wooden sabots 
—brought from Holland or somewhere for actors—and 
tried them out. The workmen stuffed paper tightly 
in around their feet and encircled their legs with pieces 
of old slickers and found that the result was very 
satisfactory when worn with the usual apron. Tie 
shoes got soaked through in time, of course; but by 
keeping two pairs in use for each workman—one to 
wear and one to dry—no trouble was had. 

But, during the war, nobody in either Holland or 
France or anywhere else in Europe could guess what 

the mischief Uncle Sam wanted with so 








the casting as it cools and contracts. 

The final casting, when cleaned and 
the heads removed, is annealed in a large 
annealer and then shipped in specially 
constructed cars. The completed casting 
is beautiful as steel castings go, and is 
about 17 feet in diameter and 4 feet 6 
inches high. The castings are being made 
by a large steel casting company. 


Dyewoods in Demand 

ANUFACTURERS of natural dye ex- 

tracts are having a difficult time at 
present, they state, in obtaining satisfac- 
tory supplies of the basic raw woods 
which are obtained from foreign lands, 
principally the Indies, both East and 
West. They state that importers are not 
bringing in sufficient quantities of these 
woods to meet the needs of extract 
makers, despite the fact that prevailing 
prices are virtually four times higher 
than the prices prevailing in 1914. Im- 
porters, on the other hand, assert that the 
bottom has been knocked out of the dye- 
wood market by the enlargement of the 
manufacture of synthetics in the United a . 
States and they have lost much of their = = 
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previous interest. They admit, however, The reason why Americans have suddenly turned to buying wood 


that there is a large business still to be 


Europe: Automobile washers wearing wooden shoes 


many wooden shoes, Some people thought 
Mr. Hoover was saving leather for the 
Allies; others thought that we were try 
ing to show our affection by contenting 
ourselves with what the Allies had to 
put up with; and still others insisted 
that the Reds wanted them to throw 
into machinery that was making muni- 
tion. But nobody guessed that they 
were “to wash autos in.” 


Chemicals from Gas Residuals 

HE Chemical Works Department of 

Glasgow Corporation, which was in- 
stituted about 18 months age, as an aw 
junct of its gas department, for the pur- 
pose of manufacturing chemicals from 
the gas residuals, will, it is expected, hel 
to reduce the cost of gas to consumers. 
It was the custom until about a veur ago 
for the corporation to dispose of the re 


siduals to private firms, from which it 
received a sum for the use of the build 
ings and equipment and a certain amount 
for the materials, When the chemical de 
partment was forméd experiments were 
earried out which resulied so favorably 





a | that the municipality decided to term 
en shoes in nate the contracts with the private firms 


and to undertake the work itself 
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Left: Balboa at Pacific end, showing entrance to dry dock, coaling plant, oil tanks, shops and radio station. Right: The spillway and channel 
in center of Gatun Dam. View taken when it was discharging the overflow of Gatun Lake. Maximum capacity, 187,572 cubic feet of NEW YORK 
water per second, which occurs only during floods of the Chagres SYDNEY 
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Diagram showing distance sav 
How the Panama Canal Saves Time and Distance ship routes by making yse 0! 
Thus, distance from New Yo 
is reduced by thr 
. Panama Canal extends in a general north and south direction from 
a the Caribbean Sea to the Gulf of Panama, and it is located between the rs ara 
eighth and ninth parallels of north latitude. It runs through a strip of United renee 
‘ States territory known as the Canal Zone which extends five miles on each we _ es 
‘ a side of the center line of the Canal. At the Atlantic entrance is Colon, a city a 
7 j —— of 30,000, and at the Pacific end is the city of Panama, with about 65,000. Mean Sea Level 
| = ——— The French began work on the Canal January 20, 1882. The French 
inggaad rights were purchased by the United States Gevernment on June 28, 1902 Gatun Lohe level 
American occupation began May 4, 1904, and on August 15, 1914, the Canal }____pers sepresch walt 
4 iF) } was opened to commerce. 
This great waterway is a lock canal. It was built by forming fresh 
rif : water lakes in valleys on either side of the Continental Divide and connect- 
i | ing these by the stretch of canal in the Culebra Cut through the Divide. 
} { Gatun Lake has a surface elevation of 85 feet above tide water. Descent is i. gery ee wall a wt” 
\ made to the ocean on each side by double locks in three steps. ——¥ 7 Gi 
The length of the Canal fiom deep water to deep water is 43.84 miles — : 
of which 12.76 miles are sea level section and 31.08 nautical miles consist 
yan of lakes and locks. 
; a The width of the channel in sea level sections is 500 feet; in Gatun 
} t Lake, 500 to 1,000 feet: and the bottom width in the Culebra Cut varies from Diagrams showing the successiy 
7 300 feet to 6OO feet. On account of the great slides, the maximum width in raising a ship from the At 
across the Cut (at Culebra) between the outer edges of slides is about Gatun Lake level by meis 0! 
* & , : oe : : ‘ ; the Gatun Lo 
Oy) 3,000 feet. The number of locks is twelve, arranged in pairs; the number 
Th te | of lock gates is forty-six, and the total weight of the steel in all the gates = 
By totals 60,000 tons. The concrete used in all the locks totals 4,500,000 cubie 
Se, yards 
ea The depth of water in the Atlantic section is 41 feet at mean tide; in 
a EES cee ee eee a j the Pacitic section, 45 feet at mean tide; and the depth of water in the 
Four-masted steel sailing vessel being towed through Lake and Cut sections te hares ay = - eeek, while the elevation of the 
Culebra Cut by two tugs bottom of the Canal in the Gatun Lake above sea level is 40 feet. 
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QQ — : F This diagram shows satemlitie 
Left: Elevators piling up cargo inside Government pier sheds at Cristobal. Right. Miraflores Lock, looking toward Miraflores Lake. Note bers of vessels which ns 
the Lake spillway to the right of the locks Canal from its 7" 
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BY MAGELLAN 
| | 
Yi | | |BY PANAMA CANAL wa 
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BY MAGELLAN | 
1 || | | 
OT S357 | | BY PANAMA. CANAL| E — i 
BY SUEZ CANAL | — — ae — — . _ } 
| | Left: View of the new Government piers at Cristobal at the Atlantic entrance to the Canal. Canal also provides coal, fuel, oil and water 
Wi - TH, 3615 BY PANAMA CANAL storage for the supply of shipping. Right: A stretch of the Canal showing the cruiser “Renown” passing through the Canal with the 
BY CAPE or GOOD HOPE Prince of Wales aboard. To the left is the Panama Railroad 
Li] i : 
EZR DISTANCE BY (7 DISTANCE SHORTENED] The total excavation done by the French that proved useful in the re- a7 ] 
PANAMy CANAL By PANAMA CANAL _| vised American canal was 27,708,000 cubic yards, The additional excavation } 
ing distance saved on various steam- necessitated in taking out the slides was 62,052,000 cubie yards; and the total 
making yse of the Panama Canal. excavation from the channel is about 252,133,000 cubic yards. In point of | 
e from New York to San Francisco magnitude the greatest single work at the Canal is the Gatun Dam, which 
s reduced by three-fifths is 1% miles in length, 44 mile thick at the bottom, and 100 feet at the 
top. ‘The elevation of the crest is 105 feet above sea level, and in building 
- 5 the Dam, about 23 million cubic yards of material were put in place. In the | | 
ee e » center of the Dam is a spillway 808 feet long, capable of discharging 187,572 } 
— _ a Pome cubic feet of water per second. The total cost of the Canal to date is } 
—— + —T approximately 375 million dollars. j 
ei | dae | Comer approach me — The number of commercial vessels which had used the Canal to January | 
wauwion | 1, 1920, was 8,887, carrying 33,668,313 tons of cargo, and there is a steady 
—_ = monee_tosk growth in the traffic. The accompanying diagram, showing the nationalities i 
Ge wo”? : and the respective numbers of vessels which have passed through the Canal, | 
nae —_ _ gar aoe Ationthe | reveals the influence of our war-built merchant fleet in giving our flag 
es | AL, | ~ adequate representation. The bulk of the 2,911 United States vessels that 
ae —— = —= i | have used the Canal must have passed through it in the post-war period. 
= The purpose of the United States in cutting through the Isthmus of 
ae Panama at a cost of nearly 400 million dollars was to shorten the ocean 
<——_" cove? trade routes of the world, and particularly to bring our Atlantic and Pacific 
os = @ 7 ae cog coasts closer together by avoiding the long voyage around Cape Horn. There 
— = was also the military advantage of enabling our warships to pass expedi 
ja. “ =| : tiously from the Atlantic to the Pacific and vice versa, thereby obviating 
Lower Teck | the necessity for maintaining two separate fleets. 





ing the successive operations involved The accompanying diagram shows how great a saving of time, distance 
1ip from the Atlantic Ocean level to and costs has been secured by the opening of the Canal. : rhe voyage from 
vel by means of the three flights in New York to San Francisco has been shortened from 13,135 to 5,262 miles, a 

the Gatun Locks saving of 7,873 miles. A vessel sailing from New York to Callao steams only 
3.363 miles as against 9,613 miles by the Straits of Magellan, a clear saving 
of 6,250 miles. Vessels bound from Liverpool to San Francisco save 5,666 





miles, 

Increasingly, as the traffic has grown, the Canal has become self- 
supporting, and in the fiscal year ending June 30, 1919, the revenues earned in 
excess of current expenses were 241,822 dollars, This estimate does not in- 
clude any allowance for depreciation or any interest charges on the capital 
investment of 365,415,985 dollars, 
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hows natiomlities and respective num- 
; which p#Sed through the Panama Left: This view shows ten United States Destroyers in the middle chambers at Gatun Locks when our Pacific fleet passed threngh the 
om its op@"s to January, 1920 Canal. Right: Floating crane “Hercules,” 250 tons capacity, at Gatun Locks. The Canal has two of these cranes 
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e Service of the Chemist 


A Department Devoted to Progress in the Field of Applied Chemistry 


Conducted by H. E. HOWE, Chemical Engineer 








Transporting Chemicals 


| N the Ma umber of the Chemical Age there is given 

heading, Transportation of Chemicals by 

- the British Board of Trade provisions for sea 

pment f chemica Specifications as to size of 

kag fire’ quoted, followed by specific remarks 

erping the shipment of 16 materials Many of 

restrict s would be expected by the average 

n chemist is not always at hand when a 

t ral a i Sodium chlorate may be 

exampi The chlorate should be packed 

WW wv if that is net possible in paper-lined 

flicient strength not to allow any of their 

pe when subjected to rough usage. 

( ' r «rt onutaining the chlorate should not be 

t ame hold With combustible materials, 

I il ul | from such substances by a par- 

Phey heuid not be stowed in the neighbor- 

do oof the strong mineral acids, especially sulfuric 

n wh a manner that ny escaped acid could 

the chlorate Not more than ten tons of chlorate 
hould be carried in one hold,” 


Dry Dyeing 
* RENCH patent has been issned and noted in the 


Color Trade Journal for June for dyeing ma 

i ch as cotton, silk and velvet by a dry method 
ilving rbon tetrachloride, with which ammonium 
trioleate is precipitated as a mordant by the 
rrent After mordanting in an iron vat, in 

hich a wire basset is fitted with electrical connections, 


lyeing is brought about in a bath containing 200 


i of carbon tetrachloride, 75 parts of alcohol, 20 
parts of mordant, and 10 parts of dye for 30 parts of 
fabric rhe color is fixed on the fiber by the action 

the electric current, and after dyeing the fabric is 
dried in air, well rinsed in a 2 per cent solution of the 
mordant in benzene, and is finally washed in pure 
nae 


Opportunities in Government Laboratories 
ry-tiiS is not an appeal to scientists to accept ap- 
| pointment in CGovernment laboratories, but a _ re- 
minder to the industries that opportunities do exist 


or them in many of our Government laboratories. 
Several of the establishments could undertake re- 
arches of direct benefit to industry if support could 


be given through special cooperating arrangements, or 
actually placing men on the fellowship plan to 
benefit by the direction afforded and the equipment 


ivailable This is particularly true at present when 
me of the Iaboratories find themselves unable to 
maintain an adequate staff with the funds at their 


lisposal, Not oniy is opportunity afforded in this way 
to extend the boundaries of our knowledge, but to im- 


prove the training of the men so placed by their em- 


Lubricating Abrasive Wheels 
_ ENT has been granted covering a method for 
d lubricating abrasive wheels, This consists in im- 


mersing the wheel, previously heated to a temperature 
above the meiting point of the filler, in a molten bath 
of the chosen material. The filler thus penetrates the 
pores of the wheel, which upon removal from the bath 
is rotated while the filler is still molten so that the 
excess may be flung off. One of the satisfactory fillers 
mentioned in the patent comprises a mixture of 
paraffin and rosin, 


Japanese White Leather 
YHIS leather is made by first soaking dry hides 
7 in a river when the weter is not too warm, or 
for a longer period earlier in the year, until the hair 
will slip The hides are then washed and shaved and 
trampec with salt, after which they are packed in a 


eask and ieft from one to three days rhey are now 

uly to be bleached in the sun, but on dark days 
the hides are trodden to prevent mottling of the grain. 
As soon as crystals begin to appear on the grain side 
ol the eather th mart of the process is considered 
finished it is a diffieult problem to decide when this 
stage has been reached The salf is now removed by 
oakit but a small qnantity, determined by tasting, 
is allowed to remail The hides are next dried, then 
sprinkled with water, and oiled on the flesh side with 


rape seed oil, By tramping again for half a day the 


== 


oil goes through to the grain side, The hides are then 
exposed to the sun again, treaded the second time, 
washed with water, again treaded, and again bleached 
in the sun. 

The color should now be white, even the yellow tint 
of the oil being bleached out. After storing for one or 
two months the hides are again bleached for a few 
hours, more of the salt is removed by soaking, followed 
by another exposure to the sun, another soaking until 
just wet through, another treading, followed by stak- 
ing. This round of sunning, treading snd staking is 
repeated until finally they are damped over night and 
stretched for a final drying in the sun. 

The product after this six months’ process is soft, 
tough, and white. 


Keeping the Factories Running 

FHHOSE who are still wondering whether the dye in- 

dustry is entitled to adequate protective legislation 
may be interested to know thut there are 67,585 sepa- 
rate establishments in the textile, paper, leather, and 
allied industries which are dependent to a greater or 
less degree upon supplies of dyestuffs. Over 2,000,000 
people are employed in these factories, there is an 
investment of four billion dollars, and they produce 
about 25 per cent of our country’s total output of man- 
ufactured products, 


Spark Plugs 

N report No. 53 of the National Advisory Com- 
| mittee for Aeronautics, A. V. Bleininger discusses 
the preparation and composition of ceramic bodies for 
spark plug insulators. The porcelain of spark plugs 
must resist high temperatures, mechanical stresses, 
and sudden great changes in temperature. The porce- 
lain must remain a good electric insulator, must be 
strong and tough and have a constant thermal expan- 
sion. The composition of one of the best types ex- 
pressed in per cents is Georgia kaolin, 10; Florida 
kaolin, 10; North Carolina kaolin, 10; Delaware kaolin, 
10; calcine, No. 19, 40; and calcine No. 14, 20. These 
calcines are made up as follows: For No. 19, kaolin, 
70.2; alumina, 27.8: and boric acid, 2.0. For calcine 
No, 14, kaolin, 56; precipitated magnesium carbonate, 
18.2; and potter's flint, 25.8. A number of formule 
are given in the report. 


Chemistry and Fire Protection 

Vg teon of a report submitted at the National Fire 

Protection Association meeting governing regula- 
tions for the storage, handling and use of such mate- 
rials as celluloid, pyrallin and similar nitro-cellulose 
compounds may be had from the secretary-treasurer 
of the association, S87 Milk Street, Boston, The prod- 
ucts covered include many plastic substances having 
soluble cotton or other nitro-cellulose compound as a 
base, and the rules are applicable whether the ma- 
terial be in solid form like sheets, tubes or fabricated 
shapes, or be prepared as a lacquer enamel, thinner or 
cement, 


Training the Consumer 

ry* HE War Service Committee of the Women’s City 
| Club of Boston is continuing one of its active pro- 
jects, namely, a clothing information bureau which 
seeks to become a center of information and service 
for those who desire help on the problems of textiles 
and clothing. This is another step toward making it 
possible for anyone to know the truth concerning 
what they buy, and the program outlined is one which 
if it can be followed should soon make it necessary for 
the merchant to rely more fully upon the laboratory 
than most of them have heretofore been willing to do. 

Among the points upon which the consumer should be 
trained are knowledge of the cloth, manufacture, dye- 
ing and finishing of textiles; methods of testing the 
value of cloths before purchasing them; knowledge of 
the properties and values of the four leading textiles, 
and the necessity of learning where reliable materials 
are made, so products of such factories may be de- 
manded. A point is made that the trained consumer 
should be in a position to require honest information 
from the sales force and from advertisements, and that 
a merchant prepared to give this information, much 
of which is only obtainable through the laboratory, 
shall be rewarded by sustained support of his estab- 
lishment. 
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The Bureau affords opportunities to test cloth before 
purchasing it. 

In Canada one of the great department stores has 
established a reSearch bureau which works in the 
interests of the ultimate consumer just as much as of 
the establishment. It seeks to prevent misrepresenta- 
tion in the weight, measure, substance or purpose of 
any form of merchandise, The laboratory serves in 
many lines of chemical analysis and tests, because of 
the diversity of materials offered by the establishment. 
It acts in an advisory capacity to the department 
buyer and sees to it that even the advertisements cor- 
rectly describe the merchandise that is offered. Wool 
is made to mean all wool; linen, flax fiber; silk, natural 
silk; and if its source is otherwise, some name such 
as fiber silk must be used. Unlike most establishments, 
this one indicates furs by their actual names as well 
as the trade name under which they are more fre- 
quently sold, 


Titanium in Enamels 

N a recent number of the Journal of the American 

Ceramic Society, Landrum and Frost describe a se- 
ries of experiments with titanium enamels, Some of 
the conclusions drawn indicate that the wost promis- 
ing factor of the possible use of routile is shown in 
the unusual durability of such enamels under all tests. 
The chemical resistance is much greater than is the 
case of ordinary enamels and the high gloss produced 
gives a surface resistance to abrasion and the conse- 
quent speedy failure of the enamel after the surface 
is once broken is largely avoided. Such enamels also 
have a higher heat resistance, There is difficulty, how- 
ever, in maintaining a satisfactory state of suspension 
of the titanium oxide in the frit. It seems that tita- 
nium oxide has no place in the ground coat, and while 
there are several technicalities to be overcome the 
final conclusion is that the good qualities more than 
offset the bad ones and that it should be possible to 
develop enam. ‘s containing titanium which would have 
very marked practical value. ; 


Cast Iron in the Light of Recent Research 
HIS is the title of a book by William Herbert Hat- 
field, a second edition of which has recently been 

reviewed in the American Technical Press. It is a 

fairly complete compilation of numerous discoveries 
made through research during the last half century. 
Beginning with the work of Turner on the influence 
of silicon in cast iron, the book brings together prac- 
tically all the important papers scattered throughout 
the journals from 1885 to 1918. The book although 
written from the viewpoint of English metallurgy is 
one that will be appreciated by the American metallur- 
gist and those concerned .with improved foundry 
practice. 
Utilizing Scrap Leather 

Shes scrap leather finds its way into the fertilizer 

industry, and recently a British patent was granted 
for the production of a substitute for ordinary leather 
from scrap. The patent describes the process as one 
which first reduces the scrap leather to a powder, after 
which it is cleaned with oxalic acid and then mixed 
with an gdhesive made of liquid glue, boiled linseed 
oil, earbolized oil and oil of cloves. This mixture is 
formed into sheets, 

Another patent gives as a formula for a leather 
composition 16 pounds of rubber, 20 pounds of leather 
reduced to flour-like subdivisions, 5 pounds of calcine 
magnesia, 3 pounds of sulfur, 3 pounds of brown factis. 
If a hard vulcanite is to be made 32 pounds of rubber, 
60 pounds of leather flour, 16 pounds of sulfur, and 
half a pound of magnesia are used. 

In this process, waste or reclaimed rubber is re- 
duced between rolls and then an intimate mixture of 
leather flour, ete., is added, followed by the small 
amount of factis or other fatty material, after which 
the whole is comminuted. The temperature of the rolls 
is then brought to a point to cause partial vulcaniza- 
tion, after which it is put through calender rolls and 
reduced to sheets while the final temperature is raised 
to 240° F. The sheets, a sixteenth or twentieth of an 
inch in thickness, are superimposed alternately at 
right angles to produce greater strength. 

The composition described is also used for coating 
canvas, for upholstery, ete., and in sheet form finds 
use as boot soles, 
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The Car That Goes Anywhere 

i’ you are the proud possessor of the 

kind of automobile that sells for $440 
without a starter and $510 with, you are 
doubtless well acquainted with the way to 


justify such ownership in the eyes of 
vour friends who sport eight-thousand- 
dollar limousines and chummy racers. 


The principal argument in this eternal 
debate over the never-disposed-of ques- 
tion “Why is a flivver?’ usually simmers 
down to the claim that said flivver will 
“oo anywhere.” We produce herewith 
two photographs that may well qualify as 
exhibits for the defense in this case of 
Sporty Six, Expensive Eight and Tre- 
mendous Twelve vs. Tin Lizzie. 

The motor sled is nothing especially 
new, but we do not recall 
one that has been converted from an ordi- 
nary automobile with quite so little 
change as the one shown in our first view. 
For the front axle assembly with its 
wheels has been substituted a runner out- 
fit, suspended from the springs, which it 
will be observed have been turned upside 
down and shitted from their usual lateral 
position to a longitudinal one in prepara- 
tion for this change. At the rear end 
there has been no necessity for such modi- 
fication. The photograph shows distinct 
ly a valve-cap protruding through the 
rim, which may be taken as confirmation 
of the impression which one gets that the 
tires have not even been removed. Trac- 
tion in the snow has been secured by the 
attachment of an outer sheet-metal tread 
with wooden cross pieces—aside from this 
a rear view of the machine would pre- 
sent the customary appearance of a 
stripped chassis of this car. Doubtless 
when conditions in Nome, Alaska (the 
residence of the owner) approximate 
those of summer driving, he goes back to 
the summer style of vehicle, and is grate- 
ful that he has been able to follow the 
manufacturer's instructions with regard 
to the removal of the rear wheels—*Don't 
remove them.” 

The other ingenious modification of the 
car that goes everywhere is for the pur- 
pose of making it go where many owners 
would hesitate to send it—into the water. 
The forward part of the car, containing 
carburetor, ignition system, and every- 
thing else that would effect the running of 
the engine if submerged, is housed in 
the body of a _ big flat-bottomed craft, 
and the rear axle is suspended over the 
stern of this craft, just nicely out of the 
water. This owner has found it neces- 
sary to remove the tires, for obvious rea- 
then he has fastened six broad 
blades to each wheel, bolting 
them between plates that in turn are se- 
cured to holes in the rim so that they 
stand up from the rim to the necessary 
height. The result is an admirable gaso- 
line launch, which is steered from the 
wheel of the chassis in quite the usual 
marine fashion, and which gives its 
owner, again an Alaskan, a big lift to- 
ward capturing his share of the salmon 
run 


Sweet Potatoes as Stock Food 
WEET potato silage is a comparatively 
h new contribution to an already varia- 
ble ration for live stock in the South, a 
series of experiments covering a period of 
years as conducted by the agricultural ex- 
periment station of the University of 
Florida determining its fitness as a stock 
food. As a major crop in the Southern 
States, equalling in value that of the up- 
land cotton acreage in Florida, its use 
in sustaining cattle during the winter 
months enhances its appreciation as a 
farm product. 


having seen 


Sons: 


wooden 


Sweet potatoes, diverted from the stor- 
age house to the silo, are run through the 
ensilagze cutter in the same 
other 


silage The 


fashion «as 
converted into 
storage facilities as now in 
vogue involve a loss of thousands of dol- 
lars in sweet potatoes in the South; 


corn or products 
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The flivver of the snows, as improvised from the temperate-zone model, with 
an absolute minimum of dismantling and no real 
structural modification 











Another extension of Lizzie’s vogue, which adapts her for 
the propulsion of light boats 




















A recently introduced dump truck of novel design, in which is produced an 
adjustable chute that makes it possible to deliver 
stone at the side of the road 
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This novel method of loading makes it possible to ship five trucks on every 
flat car, in place of the two which has always 
been considered the limit 














73 


whereas, among the virtues claimed for 
the conversion of the tubers into silage 
are the absence of loss from storage, re 
duction of required space for preserva- 
tion, and no waste in feeding 

Chemical analyses of 
silage and corn silage fail to 
appreciable difference. The 
a moisture content of 54.87 per cent, 
crude protein 1.82, nitrogen-free extract 
39.41, fiber 1.48, fat 0.66, and ash 1.85 per 
cent. Silage manufactured from matured 
corn analyzes as follows: Moisture 73.7 
per cent, crude protein 2.1, nitrogen-free 
extract 15.4, fiber 6.3, fat 0.8, and ash 1.7 
per cent. Feeding experiments in Florida 
have justified the claims that 100 pounds 
of sweet potato silage will replace from 


sweet potate 
dis« lose any 


former has 


150 to 200 pounds of corn silage in the 
ration The ratio 
feeding value of the potato product is at 
tributed to a minimum water content, and 
the presence of two and one-half times as 
much nitrogen-free extract as the 


favoring the 


uneven 


corn 
silage, 

Comparative tests to ascertain the rela 
tive feeding values of sweet potato silage 
and sorghum silage in the production of 
milk yielded the following results rhe 
cows subsisting on sweet potato silage 
wheat bran, and cottonseed meal produced 
2.641 pounds or milk 
For a corresponding period of time, cows 
fed sorghum silage, wheat bran and cot 
meal yielded 2,415.8 
280.9 gallons of milk. 


The Truck that Dumps at Any 
Angle 

HE New York State Highways 

mission has lately designed and placed 

in operation a uniform type of truck body 

for use in construction and maintenance 
work on the highways of the State 

The truck body is 12 feet in length and 

§ feet in width. The body is mounted 

with a hydraulic hoist so that it may 

be used as an end or side dump body 


307.1 gallons of 


tonseed yx unds or 


Com 


The side sections may be removed entirely 
leaving a platform for hauling asphalt or 
other materials of that sert in 
The side sections may also be 
that rock or 
dumped to the side in various sized piles 
as required. : 
An adjustable chute inserted into an 
opening provided in either side of the 
end gate makes it possible to deliver stone 
at the side of the road instead of only in 
the middle. A sliding door operated by 
a hand lever situated below the center of 
the end gate provides the opening neces 
sary for the admission of the chute, The 
load of rock may be dumped in the middle 
of the road after removing the chute, ~ 


barrels, 
removed 
may be 


singly so sand 


Shipping More Motor Trucks 
to Each Flat Car 

ACK of transportation facilities of 
4late years has called for no end of in 
improvisations. 
had to alter their packing methods in order 
to take advantage of all rtation 
facilities, both usual and unusual, A 
case in point is shown in the accompany- 
ing illustration, which 
motor truck manufacturer has been ship- 
ping his vehicles in flat cars in such a 
way as to get five trucks in where for 
merly only two were carried. As will. be 
noted, the first truck is placed at the for 
ward end of the flat car, with all four 
wheels resting on the floor The next 
motor truck’s front wheels rest on the 
platform built over the first truck, while 
the rear wheels rest on the 
The third, fourth 
are arranged the same way, with their 
front wheels held high by means of props, 
while their rear wheels rest on the floor 


genious Shippers have 


transy 


shows how one 


floor 


and fifth trucks 


of the car. In this manner five trucks 
are accommodated in the flat car, the 
only restriction being the height of -the 
load which must take into considera 
the clearance of the railroad right 
way. 
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Working the handle back and forth 
advances the plow bit by bit 


4 One-Man Plow for the Horse- 
less Farmer 

\ ingenious Cierman ha invented a 

4 one-mill tele vhieh his heen 


agricultural exhibi- 


with conspicnuou eee This 
plow, which is shown in the accompany 
illustration, is operated by working 
1 handle back and fort A novel ar 
rangement of tevert cn es the plow to 
u ince bit | t i the handle is 
irked Nec t say here the 
pres : ntist ‘ W cote nod ne 
ibt ill rable musculat 
ort is compared witl the horse 
drawn plow hut then they do not 
nind hard i (iermany, and tin 
not the quinte ence of farming, es 
ally i mali-seale operations 
4 similar idea is in the form of a 
ua«lrawt | \ ‘ h is being devel 
pat in France for small farmers 
[ —_—-—_——- _ as 
ss. as | 
e | 
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The fusing of the automatic fuse head 
at the bottom of this extinguisher re- 
leases the centents 


Inventions New and Interesting 
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Something New in Tank De- 
velopment 


NEW developing tank for photo- 

A graphic films and plates has _ re- 
t breoer invented = by Canadian, 
Chas. G. Brambrick, of Brooks, Alberta 
fhe tank is made of sheet metal and is 
| narrow, as it has been found 

the chemical solution for develop- 
plates and films keeps much longer 

a tank so designed The tank con 
tuins a number of holders which are de 
gned to accommodate either roll films, 
it films or glass plates. The holders 
! e an adjustable edge which holds 
thre negatives securely to the holder 


the tank forms a most convenient and 
economical means of developing either 


ms or plates or both in quantities 














4 tank for developing films and a 
similar tank set up for holding plates 


A Fire Extinguisher That 
Operates Automatically 


REAT strides have been made in re 
G cent years in the application of 
chemicals to the fighting of fire, making 
it possible to extingnish the more mod- 
ern dangers, namely, the fires of elec- 
trical origin rhen, too, the overhead 
water-piping systems with automatic 
sprinkler heads, while expensive, have 
marked a great advance. 

But with the advent of the automo- 
bile, with its highly explosive fuel and 
its electrical equipment offering endless 
opportunity for short circuits and conse- 
quent fire, a new problem developed. 
rhe worst feature of an automobile fire 
lies in the fact that the blaze attains 
henalway so quickly that staying to 
operate the pump-type hand extinguish 
er usually recommended for that pur 
pose, is exposing the operator to great 
danger rhe safest course is to keep 
away. The car should not be protected 
at the expense of life. 

It has remained for Harrison H. 
Boyce, an inventor of Brooklyn, N. Y., 
to develop an extinguisher which is au- 
tomatically operated in the face of fire. 
Lbrietly, it is an aquamarine glass con- 
tainer holding a fire-destroying chemical 
sealed under pressure, which is sprayed 
out in a wide circle of vapor upon the 
melting of an automatic fuse by the fire 
itself. The vapor in contact with the 
heated air changes to a dense blanket 
of gas which instantly smothers the jire 
down to the tiniest spark, according to 
the claims of the {nventor. The fusible 
member is simple and positive in opera- 
tion 

When the fire extinguisher is to be 
used by hand, the operator simply holds 
it with the metal end up, unscrews the 
fuse end, and dashes the contents at 
the fire. The chemical, retaining some 
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of the pressure, is slightly effervescent 
und rushes out of the container with 
considerable velocity. The action of the 
chemical on the fire is the same as in 
automatic operation, 

Needless to say, the new extinguisher 
need not be limited to use under the 
hood of an automobile. It can be used 
in the home, shep, store, shipping room, 
and elsewhere. By means of a bracket 
four automatic extinguishers can be 
mounted overhead in factories. 


To Lock Your Car, Take Off the 
Wheel 

TOMETHING a little bit different in 
»S the way of a convenient and thief- 
proof steering wheel is shown in the 
accompanying illustration. In the first 
place, this wheel might well be called 
the fat man’s friend. It does not 
merely tilt up a little way—it tilts clear 
over to the front of the steering column, 
so that anybody who can sit in the 
driver's seat can get out of it with as 
little trouble as it costs him to stay in 
it. In the second place, this full tilting 
feature is supplemented by a very sim 
ple means of detaching the wheel com 
pletely. The manufacturer very sensi- 
bly suggests that if you take off your 
wheel and take it with you when you 
leave your car no thief is going to mo 
lest it A steering-wheel lock that can 
be broken is of no effect after breaking 
has been effected; but a car without a 
steering wheel, while it is conceivable 
that the thief might find some way of 
moving it, would ery “Stop Thief” to 
high heaven and certainly cause the 
arrest of its oceupant before he had 
got very far with it 

















An ingenious combination of electric 
fan and electric heater 


An Electric Fan That Heats, 
Cools and Dries 


A electric fan of the type shown in 
the accompanying illustration will 
heat a room and also keep it cool. It 
is an electric fan fitted with a combina- 
tion powerful heater having a nichrome 
element. Thus the fan may be used to 
blow a current of heated air. It is 
claimed for this fan that by actual tests 
it will raise the temperature of a room 
quickly and at relatively economical 
cost. 

The heating element of this novel fan 
special resistance wire 
wound in spiral form on strips of mica, 
arranged radially as shown. The 
guard, instead of being made entirely 
of wire members, has a_ cylindrical 
shield, as shown, for the purpose of 
concentrating the heat so that it can be 
distributed by means of the current of 
air created by the fan. 


consists of 





ens ihe ela! s wonton 

















Steering wheel that tilts all the way 
over and is detachable too 


A Jardiniere That Waters Itself 
2y ROM France comes the self-watering 
jardiniere invented by M. Pinson of 
aris. This novel device consists of a 
jardiniere with double walls. The space 
between these double walls is used as a 
reservoir for holding a certain amount 
of water, and dipping into this water 
are a number of tubes bent in the form 
of siphons and arranged symmetrically, 
each containing a wick. Capillary at- 
traction causes the water to be drawn 
up the tubes and around the bend of the 
tube, after which the water drops down 
on the earth contained in the flower pot 
placed in the jardiniere. If the water 
is found to flow too freely, the wicks 
can be trimmed so as to curtail the flow. 
Depending on the capacity of the jardi- 
niere, sufficient water can be placed in 
the retaining space for as mach as two 
months without attention. 
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Copyright, Keystone View Co. 

Wicks and siphons cause this jar- 

diniere to water the plant without 
attention 
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Paper From Alaska 
(Continued from page 64) 
problems and several methods of logging 
would likely be used on the same gen- 

eral operation. 

In 1918 $8.95 was the average cost for 
raw pulpwood at the mills in California, 
Oregon and Washington. It is believed 
that pulpwood can be produced much 
cheaper in Alaska, as the bulk of the 
wood will be cut within less than a mile 
of the water’s edge. Figures of $4 to $6 
per cord would normally approximate 
average conditions even under present 
primitive methods of logging. 

Construction from the ground up sum 
marizes the requirements to be met in 
Alaska, which is still a comparatively 
raw and undeveloped country. Following 
the acquisition of the timber and source 
of power, the mill site and town could 
then ke advantageously located. The site 
would need to be cleared before construc- 
tion could begin. A sawmill would no 
doubt be required and the first logging 
would be for the clearing of a mill and 
town site, and the building of necessary 
structures, such as wharves, storehouses, 
mills, dwelling houses, offices, machine 
shops and stores. 

The mainland and islands of southeast- 
ern Alaska are generally mountainous, 
and there is little level land either as 
upland area or along the shores. Along} 
much of the coast line the hills and 
mountains rise abruptly and the dense 
forest growth, extending down to the 
level of high tide, overhangs the steep 
banks. The islands are separated by an 
intricate system of waterways and fiords, 
known locally as straits, canals, channels, | 
passages, sounds, narrows, inlets, bays, 
coves and arms, some of which reach far 
inland. Many of these waterways are 
very deep and can be safely navigated 
by the largest ocean steamers, but some 
are so shallow as to be navigable only at 
high tide by boats of moderate draft. 
The coast and entrances to harbers are 
rocky and in places the greatest care is 
necessary in order to avoid rocks that 
are barely submerged. The topography is 
so rough that only in favored localities or 
at great expense can wagon or tram 
roads be constructed. The waterways 
are, therefore, of great value in affording 
routes of communication between this re- 
gion and the Pacific Coast ports of the 
United States. Indeed, were it not for 
water transportation the mining and 
quarrying industries in southeastern 
Alaska could scarcely have been devel- 
oped. Fortunately the timber which 
would be used is situated along the coast 
and on the large islands of southeastern 
Alaska and as previously stated, on the 
Tongass National Forest. 


Every Automobile Its Own 
Elevator 
(Continued from page 65) 

ing stories, it is generally necessary to al- 
ternate their positions from floor to floor 
in order to give the ascending and de- 
Scending cars ample space in which to 
maneuver in leaving one ramp and in 
approaching another. This arrangement 
takes up a good deal of valuable space 
and, besides, is apt to impose architec- 
tural difficulties and to call for a dispo- 
sition of piping for heating, drainage, 
water supply, ete., which is much more 
complex than where the leads are alike 
on every floor. 

Nevertheless, the ramp is desirable, for 
it promotes rapid travel up and down) 
through the building and the freest move- 
ment te and from the street. Further 
than that, where numerous cars. or 
trucks are concerned, congestion of traf- 
fic in front of the structure is reduced to 
4 minimum. But the present and the 
Steadily rising price of real estate, espe- 
cially in populous and busy centers, makes 
it imperative that the warehouseman, the 
manufacturer, the storekeeper, and the 
garage operator, shall get the fullest re- 
turns for every square foot of floor space, 
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and thus reduce the overhead charges as! 
far as possible. And now we come to a 
type of ramp that constitutes a novel and 
a very valuable development in the art:| 
one that has all of the virtues of the 
usual ramp with worth while character- 
istics peculiar to itself. It is the inven 
tion of Fernand EF. d’Humy, an experi 

enced American engineer, who was in-| 
spired primarily to better the housing fa 

cilities offered by the run of city garages. | 
His problem was to evolve a modified | 
form of ramp and a type of structure to | 
go with it which would abridge the inter- | 
floor rise and, therefore, the length of the | 
ramp. His scheme, as now evolved, per- 
mits the use of his motor ramps in tall | 
buildings of many stories. 

Broadly, the fundamental plan ealls 
for a structure divided longitudinally or 
transversely into two sections by a central 
wall, with the floors of the neighboring 
divisions staggered or half a story apart 
Manifestly, a motor vehicle, passing 
through the dividing wall, on the ramp, 
would have only half a story to climb or 
to descend in going from one floor to the 
other. Therefore, the ramps themselves | 
need not be more than 40 feet long with | 
a maximum gradient not exceeding 15 
per cent. Horizontal space is economized | 
by giving the ramps a curve, which inci 
dentally makes it easier to control a de- 
scending car and to swing it into the 
next ramp unit. Accordingly, one com 
plete turn on the ramp suffices to carry 
the vehicle a whole story upward or 
downward on either side of the dividing 
wall. 

Compared with a number of recent 
garages equipped with the ordinary ramp | 
construction, the d@’Humy motor ramp| 
makes it possible to house on the same 
floor area from seven to twenty additional 
ears, Sut this does not cover all of the 
material advantages. The d’'Humy motor 
ramp can be placed in the center of a 
building, where it will in no wise inter- | 
fere with natural lighting, and therefore 
leaves the best illuminated sections for 
the storage and the overhauling of the 
machines. Next, a matter of vital con- 
cern, the cars or trucks can move in or 
out freely in a continuous stream, either 
to meet the rush-hour service period or 
to take care of them when they are home 
ward bound in large numbers. Where | 
conditions justify it, duplex concentric | 
ramps or separate twin ramps would be | 
provided to take care of the vehicular | 
tide—one line for the up-bound and the 
other for the down-bound traffic. 

It will be observed that there are no | 
moving features, and neither electric cur- | 
rent nor operators are required to make | 
the ramps themselves available. It is | 
estimated that the working charges for 
the elevators of a 5-story garage, capable 
of housing 400 cars, would total quite 
$4,580 vearly; and none of the trucks or 
ears could be got out of the building or 
stored if the power supply failed.  Pic- 
ture the risks run if fire threatened from 
a near-by building aflame! With the 
d’'Humy structure, on the other hand, 
however high, all of the cars ready to be 
driven could be removed in short order, 
and it is quite likely that those with 
empty fuel tanks could coast down and 
get out of harm's way. 

What applies to the garage is equally 
true of the factory, the warehouse, the 
great department store, ete. No matter 











‘on what floor are located the goods to bx 


shipped or on what level incoming ma- 
terials are to be delivered, the motor | 
ramp enables the automotive truck or 
car to get there with dispatch and un 
der its own power. In many manufac 
turing establishments of magnitude, raw 
materials as well as finished and partly 
finished products are moved ahout on the 
several floors by electrically-driven indus 
trial tractors hauling strings of trailers 
But when a train of these helpful car 
riers has to go up or down to other floors 
it is necessary to break up the train and 
(Continued on page 79) 








long run 


Neverslip Lock Washers 


will increase the value of your product 


Your product is valued, in the long run, not only 
by the materials and labor that go into it, but also 
by the service and satisfaction it delivers to those 
who use it. 

There is one way by which you can make certain 
that each nut and bolt on your product is deliver- 
ing a maximum efficiency in gripping power, and 
that is by using the 


NEVER SLIP 





LOCK WASHER 


Every Neverslip Lock Washer is made in accord- 
ance with the standards adopted by the Society of 
Automotive Engineers. The sections are always of 
sufficient thickness to develop the spring tension 
required of them. 
In addition, Neverslip Lock Washers are the only 
ones that have corrugated gripping surfaces. These 
corrugations provide 60% greater gripping power, 
a fact proved by special test made at the Curtiss 
Aeroplane factory. A copy of the report of this 
test will be mailed on request. 
In other words, Neverslip Lock Washers increase 
the length of service of your product, increase its 
satisfaction to users and thus increase its value— 
at no additional cost to you! 

You will be interested in our booklet ** Rattles—<A Gripping 


Story”’ which describes the features and uses of Neverslip 
Lock Washers. We will gladly ae nd you a copy on request, 


Lock Washer Division 


National Umbrella Frame Company 
30th and Thompson Sts., Philadelphia, Pa. 









NEVER SLIP 


LOCK WASHERS 






Hardware and Auto Supply 
Dealers can supply you with 
this Special User’s Assort- 
ment of 530 Neverslip Lock 
Washers of assorted sizes. 
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GALATER GRIPPING POW. © FOR ALL PURPOSES 
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Consistent performance day in and day out, in storm and in calm, 
= is a requirement which good ship power must meet 





G-E Marine Geared 
Turbine Record in 
U.S. Merchant Marine 





Units in service we 288 
m. P. Gepetity ... 829,100 
D. W. Tonnage. .. 2,588,529 
Miles traveled . . . 16,780,000 


This nation had 144 Marine Geared 


ere Type of gear so successful on this ship — cover removed } 7 : 
Manufactured by Turbine vessels in service during 
; General Electric Company the war—G-E equipment on 95 
General Office — Schenectady, N. Y. ‘ 
gave 81 per cent of the total service 








Visit the G-E Exhibit at the Second Annual National Marine 
Show, Grand Central Palace, New York City, Jan. 24-29 
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Nie!s Nielsen 
on her trial trip 


The Atlantic tested 
this Propulsion Set 


OR more than three years, the Niels Nielsen has plied steadily be- 

tween the eastern United States seaboard and ports of France and 
Spain. She is 409 feet long and has been averaging 12050-ton loads of 
general cargo. 





In her engine room today, showing only moderate wear, is a 


G-E Curtis Turbine with Double Reduction 
Two-Plane Type Gears 


which have propelled the boat 140,655 miies ‘August 1, 1920) since the 
very day she went into service. 


The performance of propulsion machinery like this and of the duplicates 
driving those other long-service pre-war ships the Pacific, Eurana, 
Sucrosa and Hanna Nielsen, has won the confidence of skeptical, con- 
servative men of the sea for the 1920 type of G-E Two-Plane Type 
Marine Geared turbines. This type embodies all the strength of its 
predecessor plus lowered tooth pressure, better tooth design, greater 
weight, less length and a more perfect uniformity of load distribution 
due to slip type pin couplings. 


Se Cie a 
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Recently Patented Inventions 
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Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 














Pertaining to Aeronautics 
ENG l ( SN. 12th St 


iT i’a la t ' 


FPeriaining to Apparel 


RNITY SAIRI ( Ml. G SS 

a A t \ This i 

‘ f ! ide a ma 
r U h g a vuter 

peor wh ! he inner 
port sof the b lait being continuous with 
he t f th h the plait may 
rr ' 1 or d, and tl fullness of 
the i if the kirt correspondingly de 
re ! r increased to t the skirt of the 
APIQORN W BELA lf Jefferson Ave., 
tolu m Ohi his h ion has for its 
ibject the prov on fan apron, of in fact 
al body arm pr ded with a waistband 
ad ted ta encircle h waistline, to be com 
’ Il with meana for reta gx such garment in 
mpplied miti without the aid of any of the 
et entional fastening means, such as tapes 
but r snap teners, and without loss of 
any t the garment icinding a waistband 
avd a resilient satr'y neorporated in the band 


Electrical Devices 














SEPARATOR PUR STORAGE BATTERIES 
it I hones Casta lowa An object of 
h ention is ¢t le a separator which 
~ f rubber compositior md which will be 
a perfect ineulat which will itlast ordi 
at the same time be com 
facture 4 further 
iterial is permit a 
in unusual high rate 
tery to quickly take the 
’ ed condition 
TROLLEY POL! J. J. Reaai 2028 Du 
na St., New (rieans, La rhe invention re 
lates more part larly to a construction where 
by trolley wheel hen it leaves the trolley 
a! will be automa ill lowered to a point 
below the wire and th re suspension system 
“ as to prevent injury | the latter trolley 
wheel r pote The ! ntion is so designed 
‘ t be readily ap to trolley poles al 
ready i is mpl eutting out an inter 
mediate part and inserting the new construc 
t 
Of Interest to l'armers 
rlLAyw t Bh. Kans, Parma, Idaho This 
invention relates to plows adapted to be drawn 
behind a tractor and especially designed for 
use on irrigated land, or where it is desirable 
to throw all the furrows the same way, where 
in a plurality of ¢ nes of plows is provided 
oppositely arranged and adapted to be brought 
into operative position in alternation and 
cout tel in such manner that they may be 
elevated out of contact with the ground and 
reversed to bring ither gang into operative 
prermit on 
MOWING MACTHIINI J. S. WHeELER, c/o 
Mesa Cart Mesa Ari fhe invention has 
for ite object to previde a mowing machine 
f the multipl ickle type and a form of con 
tion between the sickle blade and the mow 
ing mechaniam thereof he machine i espe 
lly adapted f ise with sickl mowers of 
the tractor ty) W he th machine is in mo 
it is #© ar ed tha her will be two 
ee etrokes f t le for each move 
f the pitman h «dir I 
Of General Interest 
SITAVING KIT rR. H. Ba Danville, Va 
f the principal accomplished by 
vention are t I a simple, com 
nd sanitary kit tor a shaving outht in 
ht vi i ud for separating, venti 
nnd dry e ti lathering articles forn 
rt ft und for receiving and 
iting the zor tions in order to pre 
t rattling by th ict of the parts with 
th 
STRAINER ! Tat c Mac Taub Spe 
eialty nite 406 Leonard St New 
York, N.. Y rhe venti relates to strainers 
for ceoking utensils, particularly tea-pots, 


pots and s lar utensils The prime 
s to provide i menus ! whicl the 
adjustable with respect to the pour 
ft t il regardless of its pos 

} the { 
PLAOWEI Orn PLANT HOLDER (; Ww 
. Ne 1 tia, The Hague, Neth 
I \ biect of the invention is to pro 
holder hich can be fo d t 
t t her ¢ ihn aterial and 





D 
YO 
nw I! TRATING AN ORNAMENTAI BED AND 
rHE NWOLDER 

which will hold the flower or plant in upright 
position, A further object is to provide a 
holder which permits the flowers to be posi 
tioned in the bed without the necessity of first 
preparing holes to receive the same 

SNOW PLAW Ss. W. Gass, Tenino, Wash. 
An object of this invention is to provide a 
snow plow which can be conveniently em 
ployed in clearing sidewalks, streets, and the 
like, and which may be either pushed or pulled 
A further object is to provide a snow plow 
which will embody all necessary strength and 


durability and which can be manufactured at 


a reasonably low price. 

DISH Pr. R. Simmons, I. ©, tox 103, 
Ituntington, Ind The object of the invention 
is to provide a dish for serving ice-cream, com 


replaceable 
further ob 
inexpensive 


holder and a 
holder. A 
simple 


prising a permanent 
fitted in the 


provide a 


container 
ject is to and 
dish of 


which 


material for this 
held 


dish is in 


suitable purpose 
displace- 


easily re 


against 
but 


can be 
the 
replaced at 
SANITARY CONTAINER.—M 


securely 


ment when use, 


moved or will. 


MISLIKOW 


SKY, 11 Jefferson St., Yonkers, N. Y. The ob 
ject of the invention is to produce a garbage 
receptacle particularly adapted for use in 
butchers’ shops, wherein the material to be 





A GENERAL VIEW of} CONTAINER 


rik 


thrown may be tossed into the mouth of 
will be automatically con 
receptacle body, whereupon the 
will automatically close and 


the interior 


away 
the receptacle and 
the 
provided 

airtight 
and exterior of the receptacle. 


veyed to 
closure 
between 


form an seal 


Hardware and Tools 
DRILL GAGE L, Euclid 
Ave., Cleveland, Ohio. The invention has for its 
object to flexible 
positioned 


BB. Wersrer, 3813 
gage 
drill 


con- 


provide a transparent 
twist 


scale 


which can be around a 
the 


sisting of 


which contains a 
different 
the device, 


and like and 


lines at angles 
edge of and which seale 


ters with line of the lip clearance of the drill 


one 





to indicate the angle of the said line. 
AUTOMATIC PLUMB-BORB EK. 8S. Bursa, 
Sa Minerva Ave., St Louis, Mo rhe 
et of this invention is to provide a bob 
wherein the supporting cord is connected to the 
weight in such manner that when not in use 
the cord may be automatically wound up 
withi the bob, and wherein any length of 
may be withdrawn and the bob clamped to 
the ord to restrain the operation of the 
winding up means until it is desired to release 
the same 
COMBINATION TOOT R. H. Dean, Leeds, 
Sioux City, Towa. Among the objects of this 
invention is to provide a tool which performs 
a number of functions in connection with the 


relative to} 
regis- | 


valves of internal combustion engines, and is 


particularly adapted for use in connection with 


the removal of the valve on the engine cylin 


der, to raise the rocker arm and also to com 
press the valve spring to permit a release of 
the pin in the valve stem holding the spring 
assembled thereon 

DRILL TIGHTENING AND LOOSENING 
PACK, S. La Pos 1618 E. Jefferson St., 
Tulsa, Okla The invention relates generally 

jacks, and particularly to power jacks, the 
primary object being the provision of a quick 
adjusting double acting arrangement, more 
especially an arrangement of this kind which 


is simple in construction and positive and effi 
The particu 
tightening and loosening 
well operations 


action, invention is 
the 


tools in oil 


cient in its 
larly adapted to 


ff drilling 


Heating and Lighting 


STOVE CASING.—J. C. R. ABERNATHY, ¢/o 
Manual Training School, Pullman, Ill. The in- 
vention has for its object the provision of a 


casing for covering a cook stove to conceal the 
thereof while not inter 
fering with the passage of heated air and not 
with the of the stove in its 
cooking capacity, the being formed with 
holes registering with the holes in the top of 
the stove and closable by removable lids, 
INCENSE BURNER AND LAMP.—LILLIAN 
M. and W. A. Ruopes, address Wm. A. 
Rhodes, 195 Broadway, York, N. ¥. An 
object of this is to provide an in 
cense burner and lamp with an opening in the 
top of the lamp for permitting the rays to be 
projected from the lamp and also for permit 
ting the escape of from the incense 
burner so that an illumination of the smoke 
will be provided without affecting the 
illuminating results secured by the lamp. 


mechanical features 


interfering use 


case 


New 


invention 


smoke 


Machines and Mechanical Devices 

GAUZE FOLDING MACHINE.—M. WIULL- 
ver, 191 Stanton St., New York, N. Y. The 
object of the invention is to provide a device 
wherein gauze or other narrow strips of cloth 
may have the edges folded and then folded 
along a central line in a continuous operation. 
A further object is to provide a folding de 
vice for bandage gauze now in common 
hospitals wherein the parts will fold the gauze 
then the disk, folding 
same so that the raw edges will be turned in. 


use in 


and wrap same into a 


GATE VALVE LOCK.—F. R. McCartruy 
and E. C. Comus, 418 N. Osage, Ponea City, 
Okla. This invention has for its object to 


provide a gate valve lock which will be effec 
tive to securely incase and protect the operat 
ing stem or operating means of the 
valve and preclude the possibility of unauthor 
ized opening, otherwise 
changing the adjustment of the valve. 

FRUIT CLEANING MACHINE.—A, 0. Mog, 

An object of this invention 
fruit machine more 
especially designed for subjecting apples and 
similar fruit to a repeated wiping and brush 
ing action to thorough cleaning and 
polishing of the fruit without danger of bruis 
ing the same. A further object is to provide 
for the cleaning of a large number of apples 
in a comparatively short time. 

CLOTHE HOLDER FOR CUTTING TABLES. 

M Brernu and T, R. ArKinson, 200 Sth Ave., 
New York, N. Y. The invention particularly 
refers to attachments for holding the ends of 
layers of cloth on the table during the cutting 
Among the objects is to provide a 
weighted arm for direct 
successive layers of the 
means adapted to hold 
elevated positions above 
the pile of cloth, and a counter or tallying 
device coijperating with the weighted arm for 
the number of plies of cloth. 


similar 


persons closing or 


Toppenish, Wash. 


is to provide a cleaning 


insure 


operations. 
including a 
with 


device 
holding contact 
cloth and supporting 
the arm in different 


registering 


Musical Devices 

AUTOMATIC WINDING DEVICE 
PHONOGRAPHS,—S. A. and R. I. Wourrum, 
3825 N. Springfield Ave., Chicago, Ill. The 
invention relates ‘trieally operated wind 
for An object is 
device attached to 
for 


FOR 








to el 
phonographs 
which 


ing devices 
to provide a may be 


the ordinary spring driven motor operat 


ing phonographs, 
may be wound by an electric 
ual means as desired. 
CABINET FOR PHONOGRAPHS OR TALK- 
ING MACHINES.--R. R. M. Hau, address 
Ip. M. Hall, 2412 6th Ave., W., Seattle, Wash. 


motor, or man 


usual | 


by means of which the motor 





This invention has for an object to secure the 
desirable results of sound and tone in 
Ancther object is 


most 
the use of talking machines, 


to provide a cabinet which can be used with 
the conventional talking machines that will 
much improve the functions of the same. The 
construction is particularly adapted for use 
in large publie places, large rooms, or out- 
door work 


Prime Movers and Their Accessories 


SPARK PLUG.—L. Enricnut, Farmingdale, 
lL. I, N. Y. The invention relates to internal 
combustion engines; its object is to provide 
a spark plug arranged to securely hold a 


insulated in 


danger of 


central electrode 


without 


the plug body 
producing a short circuit. 
Another object is to dispense with the usual 
porcelain insulating tube by providing ay in- 
sulation which is not liable to break, and which 
when placed in position in the plug forms a 
| permanent part thereof. 


Pertaining to Vehicles 

SHOCK ABSORBER.—M. G. Reep, Brook- 
ville, Pa. This invention has for its object the 
provision of a construction wherein means are 
provided which will not prevent a free up or 
down initial movement of the wheel or axle, 
but will yieldingly resist a return movement. 
\ still further object is to provide a pair of 
| spring-pressed pivotally mounted members ar- 
ranged to produce friction when the axle 
moves up or down independent of the body of 
the vehicle. 

STEERING 


DEVICE FOR MOTOR VEHI- 
CLES.—J. W. Price, Genl. Delivery, Tulsa, 
Okla. The object of the invention is to pro- 
vide a mounting for the front wheels, wherein 
the spindles are rigid with the wheel iubs 
and are journaled in bearings in forks on the 
|} ends of the front axle to swing on vertical 
axes, to permit the steering of the vehicle; the 
is dust proof, having a minimum of 


| device 


friction, and is capable of being quickly as 
sembled. 
RADIATOR FOR WATER-CCOOLED MO- 


TORS.—R. F. Erkens, 596 4th. Ave., Astoria, 
L. L, N. Y. This invention has particular ref- 
erence to means for causing the rapid cooling 
of a relatively large volume of water by a 
foreed circulation of air drawn from outside 
of the front part of the machine, the air being 
caused to circulate upward through the water 
“nud serving thereby to extract the heat. The 
water chamber designed that water is 
maintained in a large volume without subdivi- 
thus reducing the danger of freezing. 

STEERING KNUCKLE.—J. 8S. Batrp, 2525 
W. 36th Ave., Denver, Colo. The invention 
relates to steering means for the front wheels 
of automobiles; its general object is to provide 
a knuckle which is stronger than the steering 

| knuckles generally employed, as well as in- 
suring the element of safety, such as will re- 
sist side stresses as well as jars and jolts, and 
desined to better distribute the burden of the 
load weight imposed thereon. The device may 
be easily assembled or disassembled and con 
veniently installed. 

STEERING GEAR.—O. 8. PuLuiaAM, 208 W. 
56th St., New York, N. 1. This invention has 
as its primary object to provide a steering gear 
in which the shocks to which wheel steering 
wheels are subjected are prevented from being 
transmitted to the steering gear and hand 
wheel. The device comprises a disk member 
having a spiral slot or groove and a rocking 


is so 


sions, 





lever, one end of which projects into the 
groove in such manner that as the disk is ro- 
tated the lever will be rocked with a subse 


quent movement of the steering wheels. 

We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 


work. Our staff is composed of mechanical, 
| electrical and chemical experts, thoroughly 
| trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 


of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor, 

We also have associates throughout the 


world, who assist, in the prosecution of patent 
trade-mark applications filed in all coun- 
tries foreign to the United States. 
MUNN & CO., Solicitors of Patents 

| Woolworth Building, NEW YORK 
| Tower Building, CHICAGO, ILL. 
| Scientific American Bldg., WASHINGTON, D.C. 
' Hobart Building, SAN FRANCISCO, CAL. 
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Are You 
Going After 


Foreign 


Trade? | 





If so are you sure that your 
inventions and trade-marks ac- 
tually belong to you in foreign 
markets? Unless you avail 
yourself of the right to acquire 
foreign patents and trade-mark 


find 


that another has preceded you 


registrations, you may 
and has actually appropriated 
and _trade- 


marks and obtained legal own- 


your inventions 
ership thereof, whereby he can 
bar your goods from foreign 
markets. Such a proceeding is 
permissible under the laws of 
many foreign countries. 

Many have lost their markets 
in certain foreign countries by 
overlooking this fact. 

Many of our clients are pre- 
paring to extend their business 
by seeking patent and trade- 
foreign 


mark protection in 


countries. 
We should be glad to have you 
avail yourself of our services. 


Foreign Patent and Trade- 
mark Department 


MUNN & CO. 


Woolworth Building 
New York City 











Coritss ‘Engen, Brewers 


& 7 and Bottlers’ Machinery 


The VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 








We Will Make It 


Uung in a metal stamping or 


j 
| from any metal and finished ir 


Waterbury Button Co., Waterbury, Conn. 





Experimental and Model Work 


Fine Instruments and Fine Machinery, 
Inventions Developed. 
eclal Tools, Dies. Gear Cutting, Ete. 


HENRY “TUR. 489-93 Broome St., New York w York City 


ASBESTOS | 


We are miners and shippers of Crude Asbestos in any 
BELL A We produce all grades at our world famous 
a ASBESTOS MINES in Canada. Wealsocarry 
bres, spin yarns, weave cloths, and make ail sorts of 
pele, products. | 


For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY | 
DEPT. S-1 
AMBLER, PENNA., U.S.A. 
Owners of the world’s largest Asbestos Mines 











| train when the desired level is reached. 
The motor ramp is designed so as to 


| the 


| of events during one complete revolution 


| air 


| pounds) because there are twice as many 
| power 


SCIENTIFIC 


Every Automobile Its Own 
Elevator 
(Continued from page 75) 
to depend upon elevators to transport a 
few units at a time—again making up the} 





avoid this interruption to speedy transfer 
and lends itself to the inter-floor travel of 
these trailer trains in their entirety. 
Without further elaboration, it should 
be self-evident that the d’Humy system 
is susceptible of meeting a very wide} 
range of service demands, and may be the 
means of doing away with operations that 
now occasion much loss of time and the 
imposition of heavy charges. Finally, let | 
it be said that the immediate future of | 
automotive industry is dependent 
upon the prompt providing of ample 
garage facilities in our principal cities. 
Many a prospective car owner is hesitat- 
ing because he cannot be sure of a con- 
venient place in which to house such a} 
vehicle; and it is likewise vital that these | 
accommodations be offered at prices that 
will be in keeping with the average purse. 
The motor ramp, as Mr. d’Humy has con- 
ceived it, seems to offer the relief so} 
much desired. His solution of a vexed 
problem is so simple that one wonders 
why it has not been developed before. 


A Near-Diesel Engine for the 

Airplane 

(Continued from 

two pistons per cylinder 
valves. 

As shown by the illustration 
tons are opposed head on, there being two 
separate crankshafts, one for each six 
pistons. The two crankshafts are con- 
nected by gearing at one end of the 
crankcase, One piston uncovers the in- 
take ports when it nears the bottom of its 
stroke and the other piston uncovers the 
exhaust ports. The exhaust ports are 
larger and are uncovered first. The cycle 








65) 


; it possesses no 


page 


the pis- 





is as follows, beginning with the piston 
at top dead center on the compression 
stroke. A measured quantity of fuel has 
just been sprayed into the chamber 
through the nozzle seen in the bottom of 
the sectional drawing. This spreads 
through the highly compressed pure air in 
the combustion chamber. Just then a 
spark occurs and ignites the mixture. 
The pistons move out simultaneously un- 
til the exhaust ports are uncovered by 
the left piston. A large part of the 
burned gases escapes at once to the big, 
annular chamber surrounding’ these 
ports. Then as the pistons move a little 
farther the intake ports are uncovered by 
the other piston and a charge of pure 
surges in, sweeping before it the 
burned gases and driving them out of the 
exhaust ports. By the time that the in- 
take ports are covered by the return 
stroke of the piston all exhaust gas has} 
been driven from the cylinder and nothing 
but pure air remains. Air is delivered to 
the intake ports under slight pressure im- 
posed by a blower built into one end of 
the engine. Continued inward movement 
of the two pistons compresses the air and 
when the pistons are close to upper dead 
center a new charge of fuel is injected, a 
spark occurs and the cycle is repeated. 
The weight per horsepower is low (1.5 


strokes as in the ordinary engine. 
The reliability of the engine is increased 
because the engine is very much simpler 
than the usual four-cycle type in that it | 
has no valves, although the fuel injection | 





apparatus and the double crankshaft 
nullify this advantage to some extent. 
The engine is in perfect balance since 





| the in and out movements of the recipro- 
cating parts in each cylinder absolutely 
eancel each other. Better fuel economy 
is obtained because higher pressure is 
used, exhaust back pressure is elimi- 
nated (referring to the pressure on the 
exhaust stroke in a four-cycle) and_ be- 


cause the Diesel cycle is inherently more | 


| on each wall of the dam, 
| be provided at 


AMERICAN 
efficient. 


within the cylinder walls. 


Developing One Million Horse- 
power from Tidal Energy 

(Continued from page 67) 
industrial area of South Wales; 
to the English Midlands, of which Birm 
ingham is the most important center; 
and fourthly, there will be the supply of 
the Thames Valley and London, which is 


thirdly, 


|} 115 miles from the power station. 


A lock capable of passing the largest 
ocean vessels will be built near the center 
of the dam at the upper end of the chan 
nel into which the turbines discharge 
Vessels will be towed through this chan- 
nel by electric towing engines, moving 
and the lock will 
each gate with a bascule 
bridge for the passage of railway trains 
and shipping. 

The area of the deep-water basin above 


| the dam will be 27 square miles. Along the 


banks will be built suitable piers, ware- 
houses and storage yards to accommodate 
the shipping and freight. On the land 
back of the docks will be erected the va- 
rious industrial plants, which, as at Ni 
agara, will be drawn to the Severn by 
the prospects of cheap buiiding 
abundant electrical power, and good rail 
and shipping facilities. 


sites, 


A Daring Ship Design 
(Continued from page 68) 
mixture of one part cement to one part 
of crushed coke, 4% inch and smaller, 
which gave a weight of 
cubic foot exclusive of 
compared with 

concrete, 


reinforcing, as 
150 pounds for ordinary 


The thickness of shell was greater in 
these vessels than would ordinarily be 
used, because of the omission of trans- 


verse framing. Thus the concrete of the 
cylindrical sections is ten inches thick at 


the bottom and seven inches at the top. 
The interior surface of all oil compart- 
ments was given two coats of spar var- 


nish, and the outer hull surface painted | 
with a bridge cement. 

The first tanker 
launched sideways 


successfully 
July 24th and found 
to draw almost exactly the calculated 
amount of water. The second tanker will 
be ready for launching shortly. 

Each vessel is 298 feet long overall, 3% 
feet 9 inch beam and 21 feet 10 inches 
The full load draft will be 18 feet. 


“Koka Seki” and Its Uses 
_—— SEKI” is a variety of pumice 

stone which, as far as now known, 
reports Vice Consul H. T. 
Yokohama, is only found in 
group of Niijima Islands (New 
which lie off the coast of the 
sula about 90 miles south of Tokyo. 
Though used in Niijima from anc'ent 
times building material, only com- 
paratively recently has “Koka Seki” be- 
come known commercially in Japan 
proper. Because of its durability, high 
tensile strength, and capability of resist- 
ing 1,300°C, of heat, it is suitable for 
boiler and furnace construction as well 
as inner linings of safes and the manufac 
ture of ice chests. As it is claimed, it 
ean be easily cut, will take a surface of 
paint or metal plating, and as nails can 
be driven in it it is thought that the uses 
of this material will greatly increase, It 
is, however, in reinforced barge 
building in Japan that it is best known. 
concrete is stated to be about 60 
cent lighter than the ordinary kind, 
is said to be absolutely resistant to 
wiuter erosion, or serious break 
freezing and thawing. An 
such a reinforced concrete 
barge with a cargo capacity of 180 tons 
$6,979, or in orders of five 
as $5,982 apiece.. The cur 
Seki” in Tokyo are 


was 


deep. 


Goodier of 
the 
Islancis), 
Idzu Pein 


small 


as a 


concrete 


This 
per 
and 
seepuge, 
age by 
mate cost of 


is given as 
vessels each, 


rent prices of “Koka 


about 1 yen ($0.50) per cubie foot for 
| blocks, and 33 sen ($0.17) per cubic foot 


for flakes and sand. 


ing Co., 8-(i, 


esti- | 


It is safer against fire since the | 
air and gasoline are not mixed except | 9 


110 pounds per | 


| 
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LEGAL NOTICES 


NT ani 


PATENTS 


| i YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn 4 
Co. for advice in regard to the best 
way of obtaining protection Please 
send sketches or a model of your in- 
vention and a description of the 
= device, explaining its operation. 

All communications 





are strictly con- 


fidential. Our vast practice, extend 
ing over a period of seventy years 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand 
Book on Patents is sent free on re 
quest. This explains our methods 
terms, ete., in regard to Patents, 


Trade Marks, Foreign Patents, etc. 
SCIENTIFIC AMERICAN 


Contains Patent Office Notes, Decisions of 
interest to inventors— and particulars of re-, 
cently patented inventions. 


MUNN & CO., 





SOLICITORS 
OF PATENTS 





Woolwosth Building, NEW YORK 
Tower Building CHICAGO, ILi 
Scientific American Building, WASHINGTON, D. ¢ 


Hobart Building, SAN FRANCISCO, CAL 


suANNNNULLAN LULL PYM ULL LTTE Le LT 


Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845} one 
year. os $6.00 

Scientific American Monthly (established 
1876) one year $7.00 

lostage prepaid in United States and posses 
sions, Mexico, Cuba and Vanama 


Foreign fotage 
Scientific American $1.50 per year 
Scientific American 
ditional, 


additional 
Monthly 72c per year ad 


Canadian Postage 
American 75c per year 
American Monthly 3$c per year 


Scientific 
Scientific 
tional 
The combined subscription rates and rates to 
foreign countries, including Canada, wil! be 
furnished upon application 
postal or express money ordei 


draft or check 


Classified Advertisements 


this column ts $1.00 a line 


additional 
addi 


Remit by bank 


Advertising in 
N 


© less than five nor more than 12 lines 
necepted, Count seven, words to the line Alj 
orders must be accompanied by a remittance. 


BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation 
capable men to establish branch and mating 
$300 to 32000 necessary. Will allow expenses to 
more as explained. Address, Mr. Clenimer, 603 N 
EKutaw St., Baltimore, Md, 


e wal 





FOR SALE 


CANADIAN Patent Rights on eccentric boring chuet 
for sale. W. F. MYERS ¢ MPAN 


Bedford, indiana 


HELP WANTED 


PATENT Office Draftsman State experience and 
salary desired, Munn & Co., 233 Broadwa New York 
City. 


INCORPORATION IN ARIZONA 
COMPLETED in 1 day. Any capitalization, least cost, 
greatest advantages. Transact business anywhere 
Laws, By-Laws and forms free, Stoddard Incorpeurat 
Phoenix, Ariz 


JEWELRY REPAIRING 








W ATCHESand Jewelry repaired by experts Prompt 
service. Low prices; perfect work, Sati n guaran 
teed. Send by registered mail. We wi u coat, 
Property returned immediately if price ptable 
Send Turpish & Sona, 118 Stapleton, New iy 

PATENT FOR SALE 

MIXING VALVE for sinks, bath one handle 
Weight 16 Ibs Retail $3.00. Mass broduction Box 
123, Scientific American 

WANTED 

1h) RAILWAY TRAFFIC INSPECTORS; ex 
perience ; train for this profession thru spare-ti tisdy 
easy terms; $110 to $200 monthly and expenses euar 
auteed, or money back. Outdoo:s; local or traveling 
under big men who reward ability. Get Free Hookle 
(+42, Stand, Business Training Lost., Buffa N.Y 

WANTED 

THE exclusive manufacturing rights of some ma 
chine, device, or article in the metal line patented or 
otherwise, by one of the most completeiv equipped 


manufacturing plants in Indiana 
P.O. Box No. 263, Bedford, Indiana 


WANTED 


Address W, F. M 


AGENTS, $69 to $200 A Week, Free Samples old 
Sign Letters for Store and Office windows ANVOue® Can 
do it Big demand, Liberal offer te general agents 
Metallic Letter Vo., 431X N. Clark St., Chicag« 

false teet} old and 
For Spot Cash mi, @s &« 
watches, old gold, silver, platinum, ¥ Bomds or 
Stamps anything valuable Cash b returt ni 
Goods returned in 10 days if you're 1 ted 


Ohio Smelting and Refining Co., 234 Lennox Bidg., ‘Cleveland, 0. 


pmery 
for others, big profit. All easy, rules ent. 
Write factory for press catalog fYPe.cards, 
etc, THE PRESS CO., 0-22, Meriden, Conn. 
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COs 


TEMPERATURE INSTRUMENTS 


INDICATING + RECORDING + CONTROLLING 











AY ‘*Tycos” to the engineer, the chemist, 

the doctor, the production manager, the 
farmer. the housewife. To each it will mean a 
different variety of temperature instruments, 
but to all it will mean unquestioned reliability 


bei of 


and steadfast service. Po 
lem is . wou ‘your hen 1c. 1 
Pie | 
Sivir hnetrame nt Companes int 
Rochester, N. Y. - | 
There's a Geos or Texter Thermometer é } 

for Every Purpose 
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For ¢ Sanaiihe Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 


Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
Established 1872 
1999 Ruby Street 
Rockford, lil. 


SOUTH BEND LATHES 
FOR THE MACHINE AND REPAIR SHOP 
11" Lathe $275.00 
13° Lathe pepe 
15° Lathe $450.00 
16" Lathe $525.00 
South Bend Lathes are 
made in eight sizes, 9-in 
to 24-in. swing, inclusive 
Established 1906 
Free Catalog 


Seuth Bend Lathe Works 
421 Madison Street 
South Bend, Ind, 
single phese 


i MOTORS| 


bagee quanriviEs new Wassine cmacaiae moToRs 


I = $2: 


Monee tee Beers 

















How to 
Ree o ade Me 
*0 onee * 
" Fostpant 
Gote or Stamps 














&. P., 190 volts, 
AC, & ayele, 








mas. Joums TOR Bex 21 7 E. “prnsbergh, Pa 

















HE good name of Bessemer has been won 
through years of uninterrupted quality pro- 
duction. On every Bessemer product, the 


Bessemer trademark has ome to mean 
more than a mere symbol of identification. On 
ii engines, it is your guarantee of dependable 
low-cost power and unfailing service. Burns any 
grade of fuci oil, 15 to 180 H. P, Write for catalog 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


BESSEMER 
OIL ENGINES 











Steam or Foot Power, | 


| derful 








| 





on the subpect I would be very glad to forward 
stamps for it A. Nitrogen is taken 
from the air in Norway by water 
| power, The water power drives a very power- 











and ueries. 


Kindly keep your queries on separate sheets 
of paper when corresponding about such mat 


ters as patents, subscriptions, books, ete. This 
will greatly facilitate answering your ques 
tions, as in many cases they have to be re- 
ferred to experts The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries Full hints 
to Correspondents are printed from time to 
time and will be mailed on request Please 
write your queries; do not telephone them, 
please. 
‘~ | 
(14859) C. FE. C. asks: Please tell me 
| through your Questions and Answers Depart 
ment how to drill holes through glass. A. 
To drill glass, prepare a solution of camphor 
in turpentine and add some ether. While 
proportions are not very important, a good 
solution is made by taking spirits of turpen 
tine 1% oz., camphor 1 oz., and ether 3 drams. 
Break the tip from a 3-cornered file so as to 
have a sharp and very hard point, dip the tip 
of the file in the solution and give it a twist 
ing motion on the glass where the hole is to be 
made Use sufficient pressure to cut the 


Practice will soon 
Work on odd pieces 

Ke very care 
about 
hole is made it 
by a file. 
80- 


glass but not to break it. 
you to do the trick. 
of glass till you get experience. 
ful the tip of the file 
through the glass. After the 
be enlarged to any size 

the 


when is to come 
round 


with the 


ean 


Keep glass constantly wet 


lution 


fact that 
to extract} 
as a soil 
in what 
soil, 
that 


soil 


Is ita 
is used 


(14860) FF. A 
1 Norway water 
from the 
If so, 


SuyVs: 
power 
which 
is it done, 
applied to 
gas, I do not think 
mixed with the 
of It has always seemed won- 
to me that plants of the legume family 
nitrogen from the air 
soil 


nitrogen air is used 


how and 


the 


fertilizer? 
the 
or 


as 
it 
in 


form is nitrogen 


a liquid as a 
could be 


the form 


successfully 


cas 


enabled to withdraw 
in their roots enrich the 
but it wonderful 
if this process can be duplicated by 
er printed an article 


are 
and by 
for other plants, 


storing it 
ilso seems 
mechanical 


means and if you have e 





ful dynamo by which an enormous electric are | 


and tremendous heat are produced. The air 
is driven through this are and the heat forces | 
the nitrogen and the oxygen of the air to 


combine into an oxide of nitrogen, which passed | 


through water, becomes nitric acid. This in | 
turn acts upon broken limestone and forms | 
calcium nitrate which is a fertilizer. It is} 
by causing the nitrogen to combine with 
oxygen that the nitrogen which is taken from 
the air is able to become useful as a fer-| 
tilizer and also in making explosives such as 
| smokeless powder, nitroglycerine and dynamite. | 
Nitrogen cannot be employed as a gas or as 
a liquid for any of these purposes, Certain 





family have small nodules, 
In nodules 
to cause 


gaseous 


plants of the legume 
their roots. 
which 
nitrogen 


or bunches, on these 


able 
the 


bacteria are 
combination of 
with other substances 
ean act as fertilizing Nitrogen 
uncombined is of no value in manufacturing or 


there 
the 
forms 


are 


in 


gases to form 


which agents. 


in farming. In ammonia or nitrates it is 
very valuable everywhere, and in many ways. | 
The United States Government is now build- | 

| 


ing large works for makidtg nitrates from the | 
air. 


(14361) R. S. S. says: A friend, a citi-| 
zen of of our great allies who by his vari- | 
remarks indicates that he begrudges us 
much of the well-merited credit for our part 
in the world has the statement, 
on the authority of one of our great university 
presidents been mis 
quoted), that develop 
invention or innovation of any sort has 
American during the world | 
any part in bringing about | 
its successful conclusion for the Allies. 
preciate that this may readily be true without 
detracting from the glory gained by our arms, 
but it oceurs to me that this statement may 
challenged. 1 would therefore greatly ap 
information regarding the following 

which I write down off-hand and 
also any additional accomplisiments to which 
vuu can refer me, tending to rfute the above 
statement. 


one 


us 


war, made 


(who, however, may have 


not a single scientific 
ment, 
been 


made by an 


war which played 


be 
preciate 
questions, 





(1) Is Dr. Alexis Carrel an American and 
did he not discover the “irrigation method” 
in the treatment of wounds? 

j (2) Was the “depth bomb,” as used in 
lu boat warfare, an American invention * 

(3) Was the “smoke screen” first proposed 
by an American as a weapon against the 
U-boat? 

(4) Was the submarine detector (acoustic 


‘along the lines of 


| of 


I ap-} 


AMERICAN 


device) developed to a practical point and was 
it an 


(5) 


American development? 
Who first 
ships as a defensive 
U-boat ? 

(6) Was a practical 
and 


for 
the 


proposed “camouflage” 
measure against 


“static neutralizer” for 
wireless developed was an American its 


inventor? 


(7) Was wireless telephony used practically 
in the war, by whom, and who perfected it? 

(8) Was field artillery with so-called split 
tail-pieces used exclusively in the American 
army and was it an American development? 

(9) Did we develop new poison gases and did 
they come into use? 

(10) Was the Browning gun used to an 
appreciable extent by our troops? 

(11) Assuming the “Liberty motor” possessed 


points of merit over other aircraft en- 
was its design solely American and were 
appreciable quantities by our 


many 
gines, 
they 
fliers ? 


used in 
A (1) If we are not misinformed, Dr. Car 
rel an American citizen of French birth. 
We understand that he developed the treatment 
mentioned. 
(2) The 


is 


“depth bomb" was developed in the 


destroyer service and, we believe, was per- 
fected by the American force abroad. 
(3) The “smoke sereen" was first used by 


our destroyer fleet in naval maneuvers against 
the battleship fleet prior to the recent war. 

(4) There are now several excellent “lis- 
tening devices” in some French, some 
English and others American. We believe that 
the American was first used success- 
fully. 

(5) The English used camouflage prior to our 
entry into the war. 

(6) We know 
with wireless 


use, 


device 





“static neutralizer” for 
that as satisfactory as 
a good operator. There is a current saying | 
that “static’’ varies inversely with the pro- 
ficiency of the operator. 
The most satisfactory for wireless 
telephony with which we are acquainted 
in the “submarine chaser” flotilla 
American development. 

(8) We regret that we are unable to answer 
this inquiry. 


of no 


use is 


(7) use 
was 


It was an 


(9) Several types of gas were developed in 
this country and used abroad, more especially 
“mustard gas,” “lachrymal 
which were temporarily incapacitat- | 


gas,”’ etc., 
ing. 

(10) The Browning gun was not manufac- 
tured in large quantities in time to be much of 
a factor. 

(11) The “Liberty motor” 
comDdine the points in 
automobile and aeronautic motors. 
tirely an American development. The actual 
delivery of motors quantity did not start 
in time to allow extensive competition with | 
foreign makes. 

In speaking of developments aiding in win- 
ning the war, probably the greatest of all were 
the developments in repair methods which per 
mitted the use of the damaged German ship- | 
ping when they most needed. The one 
development most in evidence was electric 
welding of cast iron, ete. To this alone is 
due the transportdtion of a surprising per- 
centage of our troops to the front. This was 
distinetly American. 


to 
practically all 
It was en- 


is supposed 
good 


were 


(14362) M. A. D. asks: 1. What causes 
the explosive report occurring almost simul- 
taneously with a heavy discharge of light 
ning? 2. Is a ball of lightning, as often 
termed, a high positive charge electric spark? 
3. Has the voltage of lightning ever been re- | 
corded or estimated? A.—1. When the thun- 


der comes almost simultaneously with the flash 
lightning the flash is very near you. 
The sound of thunder travels in the same man- 
ner as all other sounds, with a velocity of not 
far from 1,120 feet per second, or about 5 | 
seconds per mile. The usual way to estimate | 
the distance to a flash of lightning is to take | 
the time between the flash and the report, and 
allow 5 seconds to a mile. The rumbling of 
thunder is due to reflections from different 
parts of the cloud. 2. We do not know what 
ball lightning is. 3. The voltage of a flash 
of lightning depends upon its length, or the 
distance of the cloud above the earth. This 
varies very greatly, from a few feet up to 


} errs, 





perhaps a half mile, 


January 22, 1921 
NEW BOOKS, ETC. 


A TExtT-BooK ON MACHINE DRAWING FoR 
ELeEcTRICAL ENGINEERS. By Edward 
Blythe. A.M.I.Mech.E. London: Cam- 
bridge University Press, 1920. 4to.; 81 
pp.; 48 plates. 

The author would extend the same aid to 
the electrical engineer as many existing texts 
offer the mechanical engineer. He presents a 
course in drawing that deals with the con- 
structive details of electrical machinery and 
apparatus, so that lecture room theory may 
be reinforced by more practical knowledge. His 
examples are systematically progressive, 
through elementary projection to the making 
and reading of working drawings. The most 
modern types of apparatus are portrayed, and 
the whole forms a good introductory treatise 


on construction. 


NOTES ON CHEMICAL RESEARCH. 
Dreaper, O.B.E. 


By W. P. 
Philadelphia: P. 
Blakiston’s Son and Company, 1920. 

Svo.; 195 pp.; portrait. 

A second edition of this work has provided 
opportunity for enlargement. Graduate stu- 
dents will find it a suecinet account of the 
conditions which apply to original investiga- 
tion, the first part of the book dealing with 
scientific fact and method, the second with 
aims and methods, embracing industrial prac- 
tice and organization. The discussion confers 
a greater ability to “see into things,” a reali- 
zation of the relative importance of observa- 
tions, and a better judgment of the correctness 
and value of deductions. 


Burcess Bive Book. Compiled by Yorke 
Burgess. Chicago: The Burgess Com- 
pany. 16mo.; 108 pp.; illustrated. 
Students and practical men will appreciate 

the electrical formulas, drawings, problems 
and calculations contained in this pocket-size 
instructor. Understandable drawings of shunt, 
series and compound motors, controllers, auto- 
starters, are interspersed and succeeded 
by rules, suggestions and information of great 
value; the properties and capacities of various 
wires are given, with practical calculations; 
and dynamos and motors are described and 
their troubles elucidated. 


ete., 


CATALYSIS AND Its INDUSTRIAL APPLICaA- 


TIons. By E. Jobling, M.C.  Philadel- 
phia: P. Blakiston’s Son and Company, 
1920. Svo.; 144 pp.; illustrated. 


The second edition of this valuable treatise 


is almost a new work. The acceleration of 
chemical action by foreign bodies is a fact 
of which industry is widely availing itself, 


and the more recent extensions of its use are 
detained by the author. Sulfuric acid manv- 
facture and the fixation of atmospheric nitro- 


| gen are but two of many applications treated 


of in this book, which, by its scope and its 
inclusion of the latest knowledge, commends 
itself to all students of industrial chemistry. 


TeRTIUM OrGANUM. (The Third Organ 
of Thought.) By P. D. Ouspensky. 
Translated from the Russian by Nicho- 
las Bessaraboff and Claude Bragdon. 
Rochester, N. Y.: Manas Press, 1920. 
Svo.; 344 pp.; illustrated. 

Is Russian thought to be the connecting 
link between the mysticism of the East and 
the realism of the West? Ouspensky’s fourth- 
dimensional philosophy forth in ‘Ter- 
tium Organum” inclines us to this belief. 
It is perhaps the heaviest gun Idealism has 
yet fired; but its genius lies, not in the in- 
fallibility of its conclusions, but in the pro- 
jective power of its concepts coupled with 
an amazing simplicity of expresson, It is @ 
search for the means of that “expansion of 
consciousness” at which all religions aim. It 
as they err, in insisting upon repudia- 
tion of the physical environment as the path 
to higher development. Safe advance comes 
by a superposition of concepts analogous te 
the stereoscopic vision, not by immediate su- 
persedure of the old by the new. 


Spot anp Arc Wetpine. By H. A. Hor- 
ner, B.A. Philadelphia and London: 
J. B. Lippincott Company, 1920. 8vo.; 
296 pp.; illustrated. 

Electric welding has long been successfully 
used in repair work, but there is a disinclina- 
tion to trust to this method in, new construc- 
tion. “Spot and Are Welding” seeks to over- 
come this disinclination. The writer believes 
that the weld may beneficially supersede the 
rivet, The data of the Emergency Fleet Cor- 
poration are given in full, and builders and 
manufacturers will find here much that may 
readily be adapted to their particular ends. 
Machines, operations and results are displayed 
in numerous clear illustrations, theory receive® 
its full quota of space, and a series of ap 
pendices handle material of great interest ip 
plate and pressure work, 
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Technical Research in Industries 
Survey of Mining and Metallurgy 
Science and National Progress 
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OR the man whose business or profession demands contempo- 
rary news of the daily discoveries and happenings in the sphere 
of science and industry the Screnriric AMERICAN has long 
been an indispensable source of accurate information of the hour. 


In the Screntiric AMERICAN you have the one great scientific news- 
paper which takes you behind factory doors and into the large labora- 
tories, explaining in language easily understood the workings of 
scientist, engineer and manufacturer. And today—when the nation’s 
stability awaits early solution of the many problems of economic 
adjustment, the scientist and his helpmates are bound to play an 
important role. 


In recognition of this need, and side by side with the weekly periodical, 
the ScrentiFICc AMERICAN MonrTHLY is published; a 94-page journal 
which gives in full detail many important topics which, owing to limi- 
tation of space, can be referred to only briefly in the weekly; with 
hundreds of original contributions, the monthly journal also contains 
translations of significant articles appearing in the European jour- 
nals. For the special branches there are separate departments pre- 
pared each month by the American Society of Mechanical Engineers, 
the United States Bureau of Standards, the National Research 
Council, the United States Bureau of Forestry, and similar sources 
of authority. 


The news of current technical topics is the strict’ province of the 


weekly ScrENTIFIC AMERICAN. On the other hand, the MontHiy 
presents exhaustive treatment of the thousand and one events in pure 





and applied science—scientific research in the factories—production 





aids — applied chemistry — mechanical engineering — mining and 


metallurgy—agriculture—animal life—aeronautics—ete. 


Subscribing to the ScrentIFIC AMERICAN MONTHLY is insurance in 
keeping yourself well informed to the most minute detail in the com- 
bined achievements of engineer and producer, scientist and inventor. 
In view of the fact that the one periodical supplements the work of 
the other, the opportunity is offered below to subscribe to both 


periodicals at 2 special combination price—with two dollars saved. 





SCIENTIFIC AMERICAN MONTHLY, per copy price, 60c; yearly sub- 
scription, $7. ScreENTIFIC AMERICAN (weekly), per copy price, 15¢c; 
yearly subscription, $6. Combination subscription price for Scren- 
TIFIC AMERICAN MOnruHLY and the ScrentiFic AMERICAN (weekly), 
sent to one address, per year, $11. ‘To those who follow the ScienTiric 
AMERICAN we shall be glad to enter your combination subscription 
immediately upon receipt of your name and address, and bill for same 
will be mailed to you. 
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rivers 


Do they realize the relation of Engine Lubrication 
to both Petty and Serious Driving Problems ? 


ORE AND MORE 

men drivers are re- 

a”; alizing the import- 

ance of using the correct oil 1 

their cars. To their wives who 

drive the cars during the week, 

the importance of scientific lu- 
brication is even greater. 

Driving problems, bothersome 
enough for men drivers, become 
more serious when a woman is 
at the wheel. 

Among the driving problems 
which bother women, perhaps 
the most important are these : 
1—Engine is difficult to start. 
2—-Gears have to be shifted on 
hills and in trafic. 3—Engine 
missing because of fouled spark 


plugs. 


Engine difficult to start 


Women drivers use cars largely for 
short trips. Often the car stands idle 


outside for several hours. While 


standing it cools off. Starting a cold 
engine is always more difficult than 
starting a warm one. But this diff- 


culty of starting is increased by a low 


am ality of wrong bodied oil 
which throws an additional 
strain on the batteries. 


prises motorists by the easier 


Domestic New York 
Branches : Boston 


Philadelphia Detroit 
Pittsburgh 


starting which results. This is be- 
cause the oil is both of the high- 
est quality and of a scientifically 
correct body. If the Chart specifies 
a different grade of oil for your car 
in winter, be sure to use this grade. 


Frequent gear shifting 


With incorrect lubrication the engine 
overheats. The valves become sticky. 
The spark plugs foul. This results 
in irregular action of the engine, less- 
ening its power. As a result the 
engine loses its flexibility to a marked 
degree. Hills formerly taken on high 
gear must now be traveled in lower 
gear. Lower gear has to be used too 
much in trafic. Trouble of this kind 
is directly traceable to incorrect lu- 
brication, and ean be avoided when 
the motorist follows the Chart on the 
right. 


Spark plugs foul 


Engine missing is quite often 
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rH ve ph - Mobiloils 
Gargoyle Mobiloils often sur 


1 grade for each type of motor 


Chicago 


Minneapolis 
Indianapolis 


caused by a fouled spark plug. Re- 
moving and cleaning a spark plug is 
simple enough to a man, but it is a 
nasty, troublesome job for a woman. 
Frequent fouling of spark plugs is 
usually due to incorrect lubrication. 
With the correct grade of Gargoyle 
Mobiloils women drivers will ex- 
perience a freedom from this kind 
of trouble. 

Other operating troubles fre- 
quently cncountered are — water 
boiling in the radiator, due to over- 
heating of the engine; excessive 
smoking at the exhaust; and other 
annoyances, all of which are usually 
traceable to faulty lubrication. 


F ONE THING you may be sure. 

If you use the grade of Gargoyle 
Mobileils specified in the Chart, you 
are getting maximum freedom from 
the troubles discussed here. This is a 
ecognized fact in scientific circles 
and among the more experienced 
1utomobiie manufacturers, dealers 
and motorists the world over. 

If your car isnot listed on the partial 
Chart to the right send for our booklet 
“Correct Automobile Lubrication,” 
which contains the complete Chart. Or 

consult the complete Chart at 
your dealer’s. Be careful to 
notice what grade of Gargoyle 
Mobiloils is specified for winter 
use in your car. In writing, 
please address our nearest 
branch. 


Kansas City, Kan. 
Des Moines 
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Chart of Recommendations 
for AUTOMOBILES 


(Abbreviated Edition) 


Mobiloils 


4 grade fer cach type of motor 


How to Read the Chart 


a Correct Grades of Gargoyle Mobiloils for 
engine lubricat:on are specified in the Chart below. 
A means Gargoyle Mobiloil “A” 

B means Gargoyle Mobrlail “B” 

E means Gargoyle Mobiloil “E” 





Arc means Gargoyle Mobiloil Arctic 

These recommendations cover all models of both 
passenger and commercial vehicles unless otherwise 
specified. 

Where different grades of Gargoyle Mobiloils are 
recommended for summer and winter use, the winter 
recommendation should be followed during the entire 
period when freezing temperatures may be experienced. 

This Chart is compiled by the Vacuum Oil Com- 
pany’s Board of Automotive Engineers, and constitutes 
@ scientific guide to Correct Automobile Lubrication 

If your car is not listed in this partial chart, consult 
the Chart of Recommendations at your dealer's, or 
send for booklet, “Correct Lubrication,” which lists 
the Correct Grades for ai/ cars. 
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Spectslists in the manufacture of high- 
grade lubricants for every class of machinery 
Obteinable everywhere in the world 
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NEW YORK.U.S.A. ,| 
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